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| The latest Techuugue... 


IN SQUARE AND BEVEL SHEARING 
IN ONE CONTINUOUS OPERATION 


SHILLINGS & SIXPENCE 


inching of the 38,000 ton passenger liner ‘‘ Windsor 
" at the shipyards of Cammell Laird & Co. 
ipbuilders & Engineers) Ltd. Birkenhead. 


we Corpet Louvet Hydraulic Guillotine utilises 


e unique Gautron System of Bevel-Shearing 
hich has many advantages over conventional 
sthods. Both square Shearing and Bevelling 
carried out in ONE CONTINUOUS 

PERATION permitting increased output by 
viating double handling of material and 


Witting setting times by half. 


fangements can be made for potential 
oMers to attend practical demonstrations 


buld they so desire. Further information and 


inical literature is available on request. 


Oil Hydraulic Bevel Shear as supplied 
to Cammell Laird & Co. (Shipbuilders & 
Engineers) Ltd. Manufactured by Corpet 
Louvet & Cie, La Courneuve (Seine) 
France (Systeme Gautron) 


LIGENCEES LTD. 


42 BROADWAY - LONDON S.W.1 
Telephone: TRAfalgar 4262/3 Telegrams: PLAROLL, Sowest, London Cables: PLAROLL, London 








THE SPECIAL TECHNIQUES OF H.D.A. 


Draftless Forgings. In forging, what is often accepted as impossible 

has been done by H. D. A.—extremely accurate draftless forging is one example 
of this. Developed by H. D. A. this technique produces forgings which 

have many advantages over those produced by conventional methods. 

This saves time; this saves money; this saves effort. H. D. A. can do it. 


(Draftless forging in Hiduminium R.R.77 for H. C. Shepherd & Co. Ltd.) 


Hiduminium ‘ 
makes the most of A / Uu WM MW 1 Um 
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Can you afford 


a defective tube? 


SPERRY 


“INTROVIEW” 


NON-DESTRUCTIVE 
TESTING EQUIPMENT 


(Manufactured under licence from 1.C.1. Ltd.) 


Recent development of the “ Introview ” non- 
destructive testing equipment now enables it to be 
used for checking grades of stainless steel tubing. 


A range of frequencies is employed to facilitate 
accurate testing by eddy-current principles with an 
instrument which is equally valuable for production 
testing and for checking in service. 


GYROSCOPE COMPANY LIMITED 


INDUSTRIAL DIVISION 
Great West Road, Brentford, Middlesex. 
Telephone: ISLeworth 1241. 
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Wife, three children 
and 384ft. of piping 
to support 


And if he is as devoted to his job as he is to his family he will ask 
Vokes Genspring to help him with the pipe support problem. The 
new ‘M’ range hangers are the result of long practical experience 
and field research. They are designed to provide a constant support 
for high temperature pipework over a wide range of vertical 
movement, thereby eliminating the dangers of increased stresses in 
the system and consequent joint failures and other troubles. 

To ensure accurate loading over the full range including overload, 
every Genspring is individually checked on one of our special 
test rigs for which the strain gauges were calibrated by the National 
Physical Laboratory. Maximum deviation can now be guaranteed at 
not more than 2% if required. Test Certificates are available at time 
of despatch and revised settings will be supplied if further adjust- 
ment on site is required, this adjustment can be up to 20% of rated 
load. 

Please write for catalogue covering the ‘M’ range Constant Support 
Hangers. Load and travel characteristics are tabulated in this 
booklet together with much additional information including a 
section on determining hanger loads. 

Catalogues are also available detailing Genspring Variable Support 
Hangers for applications less critical than those requiring Constant 
Supports, and Genspring Sway Braces for eliminating shock and 
vibration. 
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Below left is the latest addi- 
tion to the range — Type M7 
for loads of 97,800 Ib. max. 


Below right are the M1 to M4 
Constant Supports covering 
loads from 315 Ib. to 22,500 Ib. 
and travels from 1.5” to 12”. 
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Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LTD °- 
Telephone: Guildford 62861. 


HENLEY PARK °* 
Telegrams & Cables: Vokesacess, Guildford, Telex. 


A member of the VOKES Group with world-wide representation. 
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GUILDFORD °- 
Telex: 13-535 Vokesacess, Guildford 


SURREY 


VG 42 
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specifications 


Long experience in the 
production of wrought light 
alloys has enabled us to meet 
the new high standard 
demanded in the field of 
nuclear engineering. 


Birmetals manufacture 
magnesium and aluminium 
alloys in the form of sheet, 
strip, plate, tube, wire, rod and 
bar, extruded sections and 
forgings to all U.K.A.E.A. 
specifications. 


og = 


is at your disposal. 





Birmetals 





BIRMETALS LIMITED - WOODGATE WORKS -: BIRMINGHAM 32 


BM 237 
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ME 





WIN 
THE BATTLE 
OF THE BURR 


B. O. MORRIS LTD. - MORRISFLEX WORKS, BRITON ROAD - COVENTRY 
Telephone : 53333 (PBX) Telegrams : MORISFLEX, COVENTRY 


PRODUCT OF THE Mitigf GROUP 
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Whichever way you look at it... 


know-how is of primary importance in the manufacturing of Atomic Energy Equipment. This is where Graviner scores, for 
we can make almost anything in this rather new sphere of activity, whether it be a lead-filled shielded container, a Thulium 
storage magazine, a magnet for neutron beam focusing or a 20 ton mobile cell unit with viewing windows and handling 
equipment. We specialise too, in the machining of graphite. Indeed, with the recent addition of 12,500 square feet of factory 
space we can deal with anything from the making of a tiny graphite spring to a Reflector for a Reactor —all under 
controlled clean conditions. 

If therefore you have a Development or Production problem, our Nuclear Energy Division will be very pleased to help you. 


Won’t you pay a visit to the Gosport Factory and see what we can do ? 


e€ R ANY | N al R Contractors to The Atomic Energ y Authority 


FAREHAM ROAD: GOSPORT : HAMPSHIRE: Telephone Fareham 2511 





Also specialists in Airborne, Diesel Engine and Industrial Fire and Explosion Protection, Thermostats and Overheat Switches 
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VOKES ‘ABSOLUTE’ FILTE 





for the _ 
arrestation 
of toxic 
particles 


Vokes ‘Absolute’ filters have been developed for 
applications where radioactive and other toxic 
dusts may be encountered, and an extremely high 
degree of efficiency is therefore required. The 
filters have a guaranteed efficiency of at least 
99.95% against particles in the 0.1 to 0.5 micron 
range, each panel being individually tested against 
a methylene blue dust cloud. Unlike many filters 
of this efficiency, the Vokes ‘Absolute’ is compact 
and light weight and the use of a special paper 
medium combined with an absence of metal parts 
facilitates the disposal of a contaminated panel. 
Special variations of the ‘Absolute-—High Humid- 
ity, High Temperature, Flameproof and High Acid 
Resistance types—use a glass paper medium with 
an efficiency as high as 99.99%. 

Please write for further details. 


A bank of Vokes §5 ‘Absolute’ filters specified by the Ministry of Works for 
the ventilation plant (Extract) in the High Activity Materials Handling 
Building, Harwell. Vokes 44 ‘Absolute’ panels are used on the intake. 








A pressure-suited operator changing a filter in the ventilation system The methylene blue test rig—part of the equipment in the large Vokes 
of the G.E.C. beryllium laboratory at Erith, where beryllium dust if filter laboratories at Henley Park. Guaranteed performance figures are 
not trapped could endanger human lives. Other Vokes filters are  stencilled on each filter case. 

fitted to equipment used in the laboratory. 


VOKES LTD - HENLEY PARK - GUILDFORD - SURREY 


Tel: Guildford 62861 (6 lines) Telegrams & Cables: Vokesacess, Guildford, Telex. Telex: 13-535 Vokesacess, Gfd. 





Vokes Australia Pty. Ltd. Sydney. Represented throughout the World. vies 
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PROCEEDINGS OF THE 
SECOND UNITED NATIONS 
INTERNATIONAL CONFERENCE 
ON THE PEACEFUL USES OF 
ATOMIC ENERGY 


Geneva, September, 1958 English Edition 
33 VOLUMES 


Progress in Atomic Energy—525 pages $4. 9. Ostg. 
» 33 


NUCLEAR MATERIALS 


| Vol. 2 Survey of Raw Material Resources— 


| 


846 pages $6.12. Ostg. 


Index of The Proceedings $5.18. Ostg. | 





—_—— NOW AVAILABLE ———_—— 


Vol. 1 


» 3 Processing of Raw Materials—612 pages $5. 6. Ostg. | 


» 4 Production of Nuclear Materials and 


Isotopes—644 pages $5.18. Ostg. 
.» 5 Properties of Reactor Materials 
—627 pages $5. 0. Ostg. 
| ae ORS 
| Vol. Basic Metallurgy and Fabrication of 
Fuels—720 pages $6. 9. Ostg. 
» 7 Reactor Technology—858 pages $7. 0. Ostg. | 
» 8 Nuclear Power Plants, Part I—584 pages $5. 0. Ostg. 
» 9 Nuclear Power Plants, Part II—538 pages $6. 5. Ostg. 
» 10 Research Reactors—548 pages $6.12. Ostg. 
» 11 Reactor Safety and Control—608 pages $5.11. Ostg. 
» 12 Reactor Physics—774 pages $6.12. Ostg. | 
» 13 Reactor Physics and Economics 


—635 pages $6.12. Ostg. 


| PHYSICS 
_ Vol. 14 Nuclear Physics and Instrumentation 


—492 pages $6. 0. Ostg. 
» 15 Physics in ete Energy—476 pages $4. 9. Ostg. 


» 16 Nuclear Data and Reactor Theory 


—1744 pages $6.12. Ostg. | 
» 30 Fundamental Physics—342 pages $3.15. Ostg 
| CHEMISTRY 
| Vol. 17 Processing Irradiated Fuels and Radio- 
active Materials—709 pages $6. 9. Ostg. 
» 18 Waste Treatment and Environmental 


Aspects of Atomic Energy—624 pages $5.18. Ostg. 


, 19 The Use of Isotopes: Industrial Use 


—366 pages $4. 9. Ostg. | 
;», 20 Isotopes in Research—296 pages $3.11. Ostg. 
» 28 Basic Chemistry in Nuclear Energy 


—686 pages $6.12. Ostg. 
29 Chemical: Effects of Radiation—475 pages $5. 4. Ostg. 


BIOLOGY AND MEDICINE 


Vol. 21 Health and Safety: Dosimetry and 
Standards—249 pages $3.15. Ostg. 
» 22 Biological Effects of Radiation 
—552 pages $5. 4. Ostg. | 
,, 23 Experience in Radiological Protection 
—468 pages $5. 4. Ostg. 
24 Isotopes in Biochemistry and Physiology, 
Part I—308 pages $3.19. Ostg. 
., 25 Isotopes in Biochemistry and Physiology, 
Part II—312 pages $3.19. Ostg. 
26 Isotopes in Medicine—460 pages $4.12. Ostg. 
27 Isotopes in Agriculture—455 pages $5. 0. Ostg. 


CONTROLLED FUSION 
Vol. 31 Theoretical and Experimental Aspects of 


Controlled Fusion—390 pages $5. 6. Ostg. 
$5. 6. Ostg. | 


», 32 Controlled Fusion Devices—462 pages 








Abridged French and Spanish editions (13 volumes each) now in preparation 


@ 


For further information consult your bookstore or: 


UNITED NATIONS 


Sales Sections (Atomic Energy) 
Geneva, Switzerland 


Brochures available on request 
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; sive NEWTHERM 
‘cp «your toughest 
insulation 
assignment 


Newalls (Reg’d Brand) NEWTHERM Calcium Silicate insulation 
is the finest answer yet to many of industry’s heat insulation 
problems. Strong and rigid, Newtherm withstands rough handling 
in transit and erection, with negligible breakages even 

during transport to remote sites. Exceptionally light, Newtherm can 
be applied in difficult situations with ease — even the largest 
sections being manageable in one hand. Mozsture resistant, Newtherm 
retains much of its strength even when immersed in water, 

does not deform, and quickly dries, leaving its strength and thermal 
efficiency unimpaired. Easily applied, Newtherm offers 

a smooth surface and straight edges for speedy fitting, and is 
available in many standard sizes for immediate application. 


, 





















eo 
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NEWTHERM Calcium Silicate is manufactured solely by 
NEWALLS INSULATION COMPANY LIMITED 


Head Office : WASHINGTON, CO. DURHAM, ENGLAND 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at : 

LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 
BIRMINGHAM, BELFAST, DUBLIN, BRISTOL and CARDIFF. 
Agents and vendors in most markets abroad. 
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AIR GOMPRESSORS 


FOR SALE 


ALSO AVAILABLE 


Three 1925 c.f.m.f.a.d. Bellis & Morcom 2 stage 
2 cylinder AIR COMPRESSORS, working pressure 
100 p.s.i., speed 224 r.p.m. Each direct coupled to 
400 h.p. SYNCHRONOUS MOTOR, wound for 
3,000 volts, 3 phase, 50 cycles supply, with control 
gear. 
1,000 c.f.m. 2-stage AIR COMPRESSOR by Alley 
& McLellan, working pressure 100 p.s.i. Mounted 
on baseplate and direct coupled to 200 h.p. SYN- 
CHRONOUS MOTOR by English Electric Co., 
400 volts, 3 phase, 50 cycles, with George Ellison 
control gear. 
TWO 750c.f.m. 2-stage AIR COMPRESSORS by 
Alley & McLellan, working pressure 100 p.s.i., speed 
290 r.p.m. Arranged for *V’ belt drive from 150 h.p. 
SLIPRING MOTOR by Brook Motors Ltd., 400 
volts, 3 phase, 50 cycles, speed 960 r.p.m., with E.A.C. 
control gear. 
625 c.f.m. 2-stage AIR COMPRESSOR by Alley & 
McLellan, working pressure 100 p.s.i., speed 290 
r.p.m. Arranged for ‘V’ belt drive from 100 h.p. 
SLIPRING MOTOR by Brook Motors Ltd., 400 
volts, 3 phase, 50 cycles, speed 960 r.p.m., with E.A.C. 
control gear. 
TWO 600 c.f.m. single stage AIR COMPRESSORS 
by Broom & Wade, working pressure 100 p.s.i., speed 
300 r.p.m. Each arranged for “V’ belt drive from 
135 h.p. SLIPRING MOTOR by Brook Motors Ltd., 





400 volts, 3 phase, 50 cycles, speed 960 r.p.m., with 
E.A.C. control gear. 











New 20,000 c.f.m. motor-driven Air Compressor 
Plant by DANIEL ADAMSON & CO. LTD 

Incorporating :— i 
TURBO-COMPRESSOR by ADAMSON 

ESCHER WYSS, capacity 20,000 c.f.m., meas- 
ured at the suction condition of 14.2 nal 
absolute, 65°F., discharging against yous of 
100 p.s.i.g., speed 6,910 r.p.m. | Compressor 
mounted on baseplate and direct coupled 
through GEARBOX by DAVID BROWN to.— 

Salient pole synchronous MOTOR b 

POLITAN VICKERS, 4.145 h.p. aoe ae 


6,600 volts, 3-phase, 50-cycles supply, speed 
1,500 r.p.m., with control gear. 


May we send you a detailed specification of 
this equipment ? 


ny _ 
SONS AND COM 
PANY LIM 
G00 —— LANE, LONDON, W.12 STANNINGLEY A ph 
SROUP se ml apheots Bush 2070 Teleph ; ; 
— = : Omniplant, Telex, London Velageene: Gene ne 


— And at: Kingsbury (Nr. Tamworth), Manchester 


Glasgow, Bath, Swansea, Newcastle-on-Tyne 


Belfast, Sheffield, Southampton 




















One of the three computers at 

Risley is an EAI ‘“* PACE” 

analogue computer. With this 

unit it is possible to simulate a 

reactor in operation and so solve 

problems that arise in operational 
conditions 


Computer Section 
U.K.A.E.A. — 


T Risley, near Warrington, 

Lancashire, the United King- 
dom Atomic Energy Authority have 
what they say is the largest general- 
purpose computing centre in Europe. 
is equipped with two digital 


and is used for dealing with problems 
arising from the work of the Re- 


the Authority’s Development and 
Engineering Group. It is also used 
for handling problems from Harwell 
and, sometimes, the nuclear indus- 


search and Development Branch of 


computers—a Ferranti ‘* Mercury ” 
and an I.B.M. “ 704”—and one 
analogue computer—an Electronic 
Associates, Inc., ‘* PACE”’—staffed 
with 40 mathematicians, maintenance 
engineers and machine operators, 


trial consortia. 

The Development and Engineering 
Group, formed last year from the 
reorganization of the former Indus- 
trial Group, is responsible for the 








On the left is Dr. Hans Kronberger, OBE, BSc, PhD, FInstP, director of the Research 
and Development Branch of the UKAEA’s Development and Engineering Division. In the 
centre is Mr. C. E. Iliffe, MA, MIMechE, head of Central Technical Services, the sub- 
division of the R & D Branch responsible for the solution of probiems arising from the work 
of the rest of the Branch. CTS, as it is called, is divided into five sections one of which is the 
computer section. In charge of this is Dr. G. Black, BSc, PhD, FlnstP. (Right) Dr. 
Kronberger, born in Austria, 1920, was educated at Durham and Birmingham universities. 
For a time he was in the physics division at Harwell. In 1951 he was put in charge of the 
gas diffusion plant at Capenhurst. He went to Risley in 1956 and was appointed to his 
present position in 1958. Mr. Iliffe, educated at Cheltenham College and King’s College, 
Cambridge, was applied mechanics engineer with C. A. Parsons & Co., Ltd., before be- 
coming deputy chief technical engineer at Risley. Dr. Black, educated at Hatfield College 
and Durham University, was for several years a research physicist with the British Scientific 
Instrument Research Association. Before joining the Computer Section at Risley he was 





on research at Manchester University 









RISLEY 


design, development and construc- 
tion of new reactors and associated 
plant, engineering consultant work 
for the electricity boards, oversea 
organizations and the consortia, and 
general engineering design and con- 
struction of all 
building projects. To undertake this 
work it is divided into various 
branches, each responsible for a 
particular aspect of the Group’s 
overall responsibilities. One of the 
largest of these branches is the one 
devoted to research and development, 
its functions being to carry out experi- 
mental and theoretical work relating 
to problems arising from the work 
of the Group. 

The main effort of the Research 
and Development Branch, which has 
a personnel strength of over 2,000, 
is concentrated on experimental work 
in the laboratories at Capenhurst, 
Culceth, Springfields and Windscale. 
At Risley, where the headquarters of 
the parent group are sited, the 
Branch has what is called ‘* Central 
Technical Services.”’ Staffed by some 
150 physicists, engineers and mathe- 
maticians, this sub-division—called 
CTS for short—is mainly concerned 
with major calculations which in- 
volve aspects of reactor design and 
performance. It is organized into 
five sections. 

Two of the sections deal with 
neutronic problems, one for thermal 
reactors, the other for fast reactors. 


major Authority 
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The third and fourth handle me- 
chanical and chemical engineering 
problems, while the fifth is the 
computer section. The function of 
this section is to work out problems 
and calculations arising from the 
work of the other sections. 


Money Is Saved 

The computer section saves the 
Authority both time and money. In 
an industry where the products are 
quickly or cheaply made, the de- 
velopment of a new product by trial 
and error methods is often the most 
economical approach. In the nuclear 
power industry, however, where 
plant and equipment are costly, it is 
frequently cheaper to carry out 
elaborate calculations rather than to 
mount the necessary supporting 
experiments. It also invariably takes 
far less time. 

The calculations may be applied 
either to the design of a nuclear 
reactor or to its operation. A major 
design problem exists, for instance, 
in the choice of a reactor specification 
which would lead to the lowest cost 
of electricity. This problem is solved 
by carrying out a large number of 
performance calculations for reactors 
of widely varying specification. With 
regard to reactor operation, power 
fluctuations throughout the core can 
be examined by calculating the local 
power density at over 1,000 different 
points within it. The calculations in 
both cases are all done with the aid 
of a computer. 
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All information fed into a com- 
puter has to be in a particular form 
and the arranging of problems, 
calculations and data into this appro- 
priate form is called programming. 
At Risley all programming is carried 
out by members of the Computer 
Section staff; once a physicist or 
engineer from another section has 
handed in his problem then he has 
nothing to do with it until the result 
is reached. If the problem involves 
variables which, as when the analogue 
computer is used, can be introduced 





The IBM 704 digital computer at Risley. 


It was installed in October, 1959, and contains 





to actually handle the computer. 
The purpose of this “‘ closed shop ” 
policy is to secure the maximum 
effort from the staff in their own 
particular specialized field—physi- 
cists stick to physics, mathematicians 
to mathematics, etc. 


Air Ils Conditioned 


Each of the three computers at 
Risley is installed in its own room, 
the I.B.M. “704” room being 
specially air conditioned. Each has 
its own staff of programmers, service 


15,000 tubes, 100,000 resistors, 12 miles of wires and 1m. joints. 


during the working out of the 
problem then the appropriate physi- 
cist or engineer will be allowed to be 
present to make the necessary altera- 
tions, though he will not be allowed 


The Ferranti ‘* Mercury.’’ This was installed in January, 1959, and contains 7,500 tubes, 
50,000 resistors, 4 to 5 miles of wire and some 500,000 joints 
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engineers and operators, all of them 
being under the direction of Dr. G. 
Black, PhD, BSc, FInstP, DIC. 

The Ferranti ** Mercury,” the first 
of the three to be installed—in 
January of last year—is a floating 
point binary machine with a mag- 
netic core high speed store and 
magnetic drum backing storage. The 
high speed store can accommodate 
up to 1,024 works of 40 binary digits 
each, while the backing store can 
hold up to 16,384 such words. 

Input and output is by punched 
paper tape. 

The machine has an addition time 
of 180 microseconds—5,000 items. 
each to 13 decimal places, can be 
added in one second—and a multi- 
plication time of 300 microseconds. 


Three Times Faster 

The 1I.B.M. 704 is three times as 
fast. It also has a much higher 
storage capacity. Its high speed 
magnetic core store is capable of 
holding 32,786 items, while the 
magnetic tape backing store can 
accommodate 104m. items. Input 











and output on this machine is by 
punched card. 


Used in conjunction with the 
1.B.M. 704 is an automatic data 
transmission link with Harwell, so 
enabling the machine to be used 
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Equipment for the direct 
transmission and recep- 
tion of data and 
messages between the 
Computer Section, 
Risley, and the Atomic 
Energy Research Estab- 
lishment, Harwell. 
Similar facilities are 
shortly to be provided 
for a tie-up with the 
Winfrith Heath 
establishment 


more effectively by the Harwell 
staff. The link enables punch card 
information and written instructions 
to pass between the two centres 
extremely rapidly and special use is 
made of it to modify machine pro- 


grammes and to transmit results. A 
similar link is shortly to be estab- 
lished between Risley and the Win- 
frith Atomic Energy Establishment. 


Reactor Is Simulated 

The third computer at Risley, the 
PACE analogue, is able to solve 
time-dependent problems with the 
equivalent electrical circuit formed 
by the units of the computer, which 
include amplifiers, potentiometers 
and forms of multiplier. One ad- 
vantage of PACE is that during the 
solution of a time-dependent prob- 
lem, for example, a simulated reactor 
shut-down, the problem can _ be 
modified by some action of the 
operator as is possible during actual 
reactor operation. The effect of this 
action on the solution to the problem 
is then demonstrated automatically 
by the computer. The computer is, 
in fact, used as a reactor simulator. 





H. W. B. SKINNER—An Appreciation 





ROFESSOR HERBERT SKINNER, who died suddenly 

in Geneva on January 20th, 1960, at the age of 59, leaving 
a wife and daughter, will be missed by many friends and 
colleagues inside and outside University circles and by the 
world of science generally. 

He was educated at Rugby and Trinity College, Cambridge, 
and worked under Rutherford at the Cavendish Laboratory 
until 1927 when he went to the University of Bristol. He 
worked at the Massachussets Institute of Technology for a 
year with the help of a Rockefeller Fellowship. During this 
stage of his career he worked on the soft X-ray spectroscopy 
of metals under electron bombardment, and was responsible 
for notable advances which led to his election to the Royal 
Society in 1942. 

With many other physicists from universities he joined 
TRE in the wartime radar projects where the fusion of 
academic and Government science for practical ends was 
dramatically successful. Skinner made his own contribution 
to the lively and unconventional atmosphere of TRE, as 
well as to its scientific success. In 1943 he was drawn into 
the atomic energy work (then under the auspices of DSIR) 
and went to Berkeley, California, as a senior member of the 
British group who worked with Ernest Lawrence and his 
colleagues on uranium isotope separation. At the end of the 
war he was a pioneer in setting up the Atomic Energy 
Research Establishment at Harwell, acting as Deputy Director 
until Sir John Cockcroft returned from Canada. He created 
the General Physics Division, which under his guidance built 
and exploited the 110 in. synchrocyclotron and the electro- 
magnetic isotope separators, and conducted research and 
development in mass spectrometry, X-ray diffraction, 
electronics and accelerator work at Harwell and at Malvern. 
These were the exciting years of growth at Harwell, and 
Skinner made a massive personal contribution to the founda- 
tion of the successful research centre which Harwell is today. 

He was made Chief Physicist, AERE, and in 1950 was 
appointed to the Lyon Jones Chair of Physics at the Uni- 
versity of Liverpool in succession to Sir James Chadwick. 
Chadwick had created a flourishing school of nuclear physics 
which Skinner took over at a critical stage. The University 
was committed to the construction of a new research labora- 
tory centred on a 156in. synchrocyclotron which was then 


at an early stage and which owed its existence to Chadwick 
and his colleagues. As at Harwell, he collected a group of 
enthusiastic young physicists and, together with the men of 
talent and energy previously encouraged and fostered by 
Chadwick, they brought the project to a successful conclusion 
and became a formidable school of high energy physics 
while continuing the traditional nuclear physics as strongly as 
before. Expansion and development continued under his 
guidance. The new Chadwick Physics Laboratory for teach- 
ing and research has just been completed, and a new machine 
for nuclear physics (a tandem electrostatic generator) is to 
be installed. 

His interests were not confined to his own University and 
laboratory. He was interested from the beginning in the 
European Organisation for Nuclear Research (CERN) and 
was active as a consultant in the days of the interim organiza- 
tion, mainly in connection with the 600 MeV synchro- 
cyclotron, and later in connection with British participation 
in CERN’s work. He welcomed visiting scientists to work 
in his laboratory, particularly those sponsored by CERN, and 
encouraged his colleagues to do their utmost to help CERN 
to solve its problems. Similarly, and more domestically, he 
was always anxious to help, advise and collaborate with the 
National Institute for Research in Nuclear Science. Another 
co-operative enterprise into which he put his own and his 
laboratory's efforts was the inter-university collaboration 
to produce a large hydrogen bubble chamber for use at CERN 
and NIRNS. He remained keenly interested in national 
atomic energy development and the associated research 
programmes at Harwell. 

Herbert Skinner was a gentle and sincere man whose 
enthusiasm for his work and his laboratory never lessened. 
His approach to administration and management was 
individual, often unconventional and sometimes unpredict- 
able, but certainly effective. Although he was never reluctant 
to make up his mind he was also prepared to change it, 
and he loved to argue. He was always accessible to members 
of his staff, and his personal kindness will long be remembered 
with gratitude by many who found to their surprise that he 
knew they were in need of help for which they had not asked. 
The University of Liverpool will find it hard to fill his place. 

T. G. PICKAVANCE 
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O an economist the establishment 

of the European Common 
Market represents as exciting an 
experiment in the practical applica- 
tion of economics as does the 
development for peaceful purposes 
of nuclear energy to the physicist. 
More significant, however, is the fact 
that the two have been linked in the 
early stages of their development. 
The six countries which make up the 
European Economic Community or 
Common Market (France, Germany, 
Italy, Holland, Belgium and Luxem- 
bourg) have seized on the splitting of 
the atom as one of the means of 
binding together the 165m. people 
living within their frontiers, thereby 
using nuclear fission initially to create 
economic fusion. 

EURATOM, which has been set 
up to co-ordinate and develop the 
peaceful uses of atomic energy within 
the Six, was formulated at the Mes- 
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sina Conference in Italy in 1955 as 
was the Common Market itself. 
More indirectly, the participation of 
the Common Market countries as 
individual members in ENEA (Euro- 
pean Nuclear Energy Agency) which 
embraces all members of the Organi- 
sation for European Economic Co- 
operation and in IAEA (International 
Atomic Energy Agency) under the 
aegis of the United Nations and also 
their participation in the European 
Organisation for Nuclear Research 
may contribute further to consolidate 
the co-ordinated development of 
nuclear power within the Common 
Market. 

The term Common Market is 
to-day very familiar. However, a 
layman tends to wonder how the 
Common Market is to be achieved 
and what is its purpose. 

The post-war international scene 
has been dominated by two factors. 


1949 1950 1951 1952 














Firstly, the international predomin- 
ance enjoyed by the two political and 
economic giants—the United States 
and the Soviet Union—and, secondly, 
by the efforts in a great many coun- 
tries to maintain full employment 
and to increase national well-being. 
Undoubtedly, an important key to 
economic prosperity is trade and 
since 1946 through such agencies as 
the International Monetary Fund, 
the International Bank for Recon- 
struction and Development and the 
General Agreement on Tariffs and 
Trade, strenuous efforts have been 
directed towards creating the right 
conditions to allow world trade to 
expand. 


Beyond Accepted Bounds 


In Western Europe the OEEC has 
done much to help rebuild the 
economy and to ensure continued 
economic prosperity. However, on 








1953 1954 1955 1956 1957 1958 


(Left) Graph showing the index of industrial production for the European Economic Community, United Kingdom and United States, 1950- 
1958. ( Right) Graph showing volume indices of gross national product at market prices for the EEC, U.K. and U.S.A., 1948-1958 (1953 = 100) 
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the continent of Western Europe it 
was felt necessary to go beyond the 
accepted bounds of international 
trade arrangements and to evolve a 
single comprehensive economic com- 
munity wherein the man-made bar- 
riers of customs duties, trade quotas 
and exchange restrictions which 
limited, to a certain extent, the scope 
of trade and the size of the market, 
should be abolished. Such a Com- 
munity would enlarge the domestic 
market, afford greater possibilities 
for achieving cheaper and more 
efficient production on a large scale 
and facilitate the securing of a high 
level of employment, a high standard 
of living and continuous growth in 
the size of the national incomes of 
the participating countries. 


Steps in Development 

The first major step was taken in 
1951 when the European Coal and 
Steel Community was created, which 
established a common market in 
iron, steel and coal embracing 
France, Belgium, Holland, Luxem- 
bourg, West Germany and Italy. It 
was followed in 1957 by the signing 
of the Rome Treaty establishing the 
European Economic Community, or 
Common Market, which had _ its 
parallel in the treaty signed at the 
same time and which created EUR- 
ATOM. 

The Common Market came into 
effective operation in January, 1959, 
when customs duties were initially 
reduced and trade quotas enlarged 
between the participating countries. 
Thus began the period of transition 
during which all restrictions on trade 
between the member countries are 
to disappear, whilst goods and ser- 
vices, labour and capital will gradu- 
ally achieve almost complete mobility 
within the Community. By the end 
of the transitional period a common 
external tariff will have been adopted 
so that each member country will 
levy the same level of duty on any 
particular article coming from the 
outside world. A number of specially 
designed institutions will help facili- 
tate the process of integration and 
will further economic development 
in particular spheres; these include 
a Parliamentary Assembly, a Council 
of Ministers, an Economic Commis- 
sion, a Court of Justice, together 
with a number of consultative com- 
mittees and financial institutions such 
as the European Investment Bank 
and the European Social Fund. 
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Scatter diagram illustrating the relationship between energy consumption and gross national 
product of various countries 


The full economic impetus of the 
Common Market is likely to be felt 
only slowly, although it might pos- 
sibly be hastened if the current 
suggestions for shortening the transi- 
tional period were to be accepted. 
However, it should eventually lead 
to greater specialization and division 
of labour, economic activity being 
organized so as to offer scope for 
large scale production at low cost. 
It is, of course, impossible to predict 
the precise effect of all this on the 
future overall rate of economic 
growth within the Common Market. 
However, it is worth bearing in mind 
that the combined record of the 
individual Common Market coun- 
tries in a number of economic 
spheres over the last few years has 
been impressive. 


The combined gross national pro- 
duct of the Common Market coun- 
tries between 1948 and 1958 increased 
by 86 per cent., whilst in the United 
Kingdom over the same period it 
increased by 26 per cent.; in the 
United States, between 1948 and 1957 
the comparable increase was 39 per 
cent. The respective increases in the 
growth of industrial production be- 
tween 1950 and 1958 were 80 per cent, 
21 per cent and 19 per cent. 


Economic Growth Link 
Economic development is closely 
linked with energy consumption. 
The faster the rate of economic 
growth, the faster usually is the 
increase in energy consumption. 
Furthermore, the higher the standard 
of living viewed in terms of gross 
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national product per head of popu- 
lation, the higher is the per capita 
consumption of energy. It is signifi- 
cant that the annual proportionate 
growth of market demand within the 
Common Market, even to-day, is 
estimated as being the second largest 
in the world, exceeded possibly only 
by Communist China. If the Com- 
mon Market, as originally envisaged, 
becomes a reality, the per capita 
consumption of energy within the 
Community could eventually ap- 
proach that in the United States. 

Since 1950 the annual percentage 
increase in primary energy consump- 
tion within the Common Market has 
exceeded the incremental growth of 
gross national product. Although it 
is unlikely that this relationship will 
remain the same in the future, it is 
probable that further increases in 
gross national product will be closely 
geared to increases in primary energy 
consumption of only slightly lower 
proportions. Total primary energy 
consumption within the Common 
Market in 1950 was approximately 
310m. tons of hard coal equivalent 
and it has been forecast that total 
consumption may be of the order of 
750m. tons of hard coal equivalent 
by 1975. 


Reports Look Ahead 

Numerous estimates have, of 
course, been made relating to the 
future requirements for all or for 
specific primary fuels, either in 
Western Europe as a whole or within 
the Common Market. These include 
the Hartley Report (OEEC), the 
Report of the OEEC Oil Committee, 
the Report of the Three Wise Men 
(the Common Market) and the 
Robinson Report (OEEC). The 
reliance upon a certain proportion 
of imported energy sources has been 
emphasized and_ has __ influenced 
opinion within the Community, par- 
ticularly regarding the need to de- 
velop indigenous energy sources, in 
order to avoid possible balance of 
payments difficulties and also as a 
matter of strategic necessity. 

More recently, however, the cli- 
mate of opinion has undergone 
considerable modification within the 
Common Market. A great deal of 
support is now being given to free 
competition between indigenous pri- 
mary fuels on the one hand and 
imported fuels on the other. The 
argument regarding strategic neces- 
sity has been refuted on the grounds 
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that the soundest and most economic 
approach to adopt to this problem 
is to favour the greatest possible 
diversification, both in regard to the 
types of fuels available and their 
respective sources of supply. The 
balance of payments argument has 
been countered by the view that it is 
better to invest within the Common 
Market in the production of export- 
able goods, the sale of which will 
cover the cost of energy imports 
rather than to develop indigenous 
sources of energy at very high cost. 

It is now more generally felt that 
the basis of competition between 
different forms of energy within the 
Common Market should be related 
to price and that the relative propor- 
tions of investment in the production 
of each type of fuel should be settled 
by the free interplay of economic 
forces. There is also the suggestion 
that pricing policies should be realistic 
and should reflect the long term 
marginal cost of maintaining and 
increasing production. Furthermore, 
the development and production of 
new types of fuels should be based 
largely upon normal commercial 
consideration. 

It is in the light of this change in 
the climate of opinion that the im- 
mediate development of nuclear 
energy within the Common Market 
must be considered. 


Competition Certain 

It would appear to be certain that 
the next ten years will see a sharpen- 
ing of competition between indigen- 
ous coal and imported oil, a develor- 
ment which might tend to over- 


shadow the short term prospects for 
nuclear development. Furthermore, 
the likelihood of the appearance of a 
third competitor in the guise of 
natural gas must not be overlooked. 

Although the European Coal and 
Steel Community has been engaged 
in drawing up a co-ordinated energy 
policy it seems unlikely that any 
serious restriction will be put on oil 
or natural gas in their competition 
with coal. The accelerating consump- 
tion of black oils in Western Europe 
is, therefore, likely to continue for 
some time. It is significant that their 
consumption in the Common Market, 
United Kingdom and Sweden com- 
bined increased between 1949 and 
1959 at the annual rate of 13.5 per 
cent. However, the progress of black 
oils might possibly be impeded by 
the lack of profitable refining balance 
within the Common Market and, 
more significantly by the importation 
of Saharan natural gas, which would 
serve to replace fuel oil. 


An Ambitious Idea? 


A scheme was laid before the 
Consultative Assembly of the Council 
of Europe in 1958 for the shipment 
of natural gas into Western Europe 
from the Sahara via pipelines and in 
specially constructed tankers. It was 
suggested that importation § into 
Western Europe by 1965 might be 
equivalent to 14m. tons of oil. Whilst 
this was probably an ambitious esti- 
mate, it is feasible that by 1975 
natural gas equivalent to something 
like 40m. to 50m. tons of oil might 
be flowing into the Common Market. 
If this occurs natural gas will offer 











strong competition to coal, oil and 
nuclear power. 

It is significant that in the United 
States the increased use of natural 
gas has cut seriously into the markets 
of coal and fuel oil and now contri- 
butes over 25 per cent. of the total 
energy requirement of the country, 
having recently superseded coal as a 
primary source of energy. Whilst 
nuclear energy is usually regarded as 
the fuel of the future within the 
Common Market, it is conceivable 
that it will be preceded by natural 
gas. 


Programme Cut 


The prospect of increased compe- 
tition from conventional fuels has 
led to a reappraisal of the relative 
competitive position of nuclear 
energy. Furthermore, the immediate 
availability and current prices of 
conventional fuels, together with the 
fact that the costs of the nuclear 
generation of electricity have proved 
disappointing in comparison with 
those associated with conventional 
generation which have been affected 
by greater efficiency in use of both 
fuel and plant, recently led Monsieur 
Hirsch, President of EURATOM. to 
assert that Western Europe had no 
need for commercial nuclear power 
now or for many years in the future. 

The present situation has, of 
course, been partly responsible for 
the continual scaling down of the 
original programme of nuclear de- 
velopment recommended in 1957 by 
the Three Wise Men, which involved 
the installation of 15,000 MW _ of 
generating capacity by 1965. A 
number of recent estimates suggest 
that the actual figure is likely to be 
around 2,000 MW. Looking further 
into the future it must be regarded a 
matter of sheer speculation as to 
whether the Common Market will 
by 1975 achieve its share of the fore- 
cast made by the OEEC Electrical 
Committee which involved the instal- 
lation of nuclear generating capacity 
equivalent to between 40,000 MW 
and 50,000 MW. 


Electricity Co-ordination 

For some time to come the 
utilization of nuclear power will be 
bound up with electricity supply. 
Electricity consumption within the 
Common Market increased by ap- 
proximately 118 per cent. between 
1949 and 1958 and might possibly 
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increase by about a further 141 per 
cent. by 1965. 

The initial establishment of the 
European Economic Community is 
unlikely to have too great an effect 
on the present pattern of electricity 
supply. Indeed, a common market 
in electricity exchanges has existed 
since May, 1951, when the Union for 
the Co-ordination of the Production 
and Transport of Electric Power was 
founded, to which the Common 
Market countries, together with 
Austria and Switzerland, belong. 
The Union is designed to ensure the 
greatest overall economic exploita- 
tion of the existing and projected 
power stations and high voltage 
transmission lines within the member 
countries and also the exploitation 
on an integrated basis of hydro and 
thermal electricity potential. 

Greater economic _ integration 
throughout the Common Market 
might eventually lead to even closer 
co-operation in regard to the genera- 
tion and supply of electricity. This 
might include the sharing of base 
load and the meeting of peak demand. 
the integration of plant commission- 
ing and replacement programmes. 
Furthermore, the investment of 
Common Market funds in certain 
economically underdeveloped areas 
of the Community is likely to lead to 
increased expansion of electricity 
consumption in those parts of the 
Common Market. 


An Engineering Problem 

The longer term contribution of 
nuclear power in the form of elec- 
tricity within the Common Market 
depends particularly on the cost of 
nuclear generation and also upon 
the trends of availability and cost of 
conventional fuels. The first prob- 
lem is not really the concern of the 
economist, nor evidently of the 
nuclear physicist. Sir John Cock- 
croft said in Vienna last year that 
the solution lay in the field of con- 
ventional engineering and could not 
be solved by a “ nuclear brainwave.” 
The solution must be sought essenti- 
ally by the lowering of both capital 
and running costs associated with 
the generation of electricity by 
nuclear power. 

Mr. Myron C. Beekman, in the 
paper which he gave at the Stresa 
Conference in 1959 on the “ Indus- 
trial Challenge of Nuclear Energy,” 
indicated a line of approach which 
would help solve the problem. He 


suggested that the “ over-design ” in 
system and components must be 
reduced, less costly materials and 
construction methods used, the size 
of individual units increased, thermal 
efficiency improved, system and 
components simplified, fuel cycle 
costs reduced and operating and 
maintenance expenses minimized. 

The experience gained so far in 
operating the first nuclear stations. 
together with design and construc- 
tional modifications and more eco- 
nomic techniques, will contribute to 
the gradual reduction of costs in the 
future generation of electricity and 
it has been suggested that these might 
fall into line with those associated 
with conventional generation some 
time in the 1970s. 


Future Trends 


The trend of availability and the 
cost of conventional fuels to the 
Common Market during the next 20 
years is not easy to predict. Cer- 
tainly indigenous coal supplies will 
prove to be inelastic, although there 
is scope for increasing the availability 
of indigenous oil, natural gas and, in 
certain parts of the Common Market. 
hydro electricity on a limited scale. 
However, by 1975, it is anticipated 
that approximately 30 per cent. of 
the Common Market’s primary fuel 
requirements will have to be met by 
importation. Whilst the possible 
future price of natural gas imported 
into the Common Market can only 
be discussed in academic terms, it 
would seem certain that the eco- 
nomics of the oil industry would be 
seriously affected if the recent trends 
in fuel oil demand were to be sus- 
tained in the future without increases 
in the price of fuel oil. 

There does not seem at present to 
be any reason to question the overall 
availability of the conventional 
sources of energy. However, the 
development of competing uses for 
hydrocarbon sources generally is a 
factor which might enter into the 
picture in the longer term. Their 
growing use for the purposes of 
chemical production is likely to 
become more and more significant. 
One highly optimistic estimate has 
suggested that eventually 50 per cent. 
of the world’s annual consumption 
of oil might be taken up by petro- 
chemical production. Whatever the 
proportions involved and quite apart 
from any question of limitation of 
total physical supply, it seems likely 
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that the development of new or 
expanded uses for hydrocarbon 
sources will, in the long run, raise 
their price in comparison with the 
cost of nuclear energy. Their replace- 
ment by nuclear energy will, however, 
free them from the less economic use 
of being consumed as primary fuel 
and will enable them to be devoted 
to more highly specific and eco- 
nomically valuable applications. 


Small N-Units Useful 


The future economic application 
of nuclear power within the Common 
Market is usually thought of in the 
terms of large scale power units. 
However, it has been suggested by 
Mr. Aldo Cassuto that the develop- 
ment of a satisfactory and reasonably 
compact nuclear marine unit might 
find an application in the generation 
of electricity in parts of Southern 
Italy, especially since electricity is 
expensive throughout the country 
and the particular area of the South 
concerned is not connected to the 
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National Grid. This suggestion is 
based on the belief that a sufficient 
base load could be found in Southern 
Italy with the use of electricity for 
the purposes of land reclamation and 
irrigation, drilling for water and 
other minerals, industrialization, pub- 
lic works and utility services. Should 
such a scheme prove commeicially 
viable it might well represent a 
unique economic contribution by 
nuclear power to the development of 
the most underdeveloped area of the 
Common Market. 


The eventual contribution which 
nuclear power is likely to make to 
the economic development of the 
Common Market will not be confined 
to the generation of electricity alone. 
Its use for district heating, the 
raising of steam for industrial pur- 
poses, e.g., iron and steel, chemicals 
and ceramics, the use of kinetic 
energy of fission fragments for 
chemical synthetic processes such as 
the production of nitric acid and 
hydrogen, as well as the ever in- 


creasing application of the ubiqui- 
tous radioisotope, which is already 
making vital contributions in many 
spheres including industry—thus con- 
tributing to increasing productivity— 
will aid in the development of the 
Common Market in many directions. 


Need for Diversity 

Human endeavour and human 
welfare are at the root of all economic 
activity. To raise the standard of 
life by increasing the volume of 
goods and services per head of popu- 
lation and, at the same time, to 
reduce the physical effort, thereby 
involved, requires ever increasing 
amounts of energy. For this reason 
the ultimate economic and, perhaps, 
political success of the Common 
Market is likely to be intimately 
linked with the long term future 
development and useful application 
of nuclear power over as wide and 
as diverse a range of economic uses 
as is possible throughout the Euro- 
pean Economic Community. 





N-Briefs 


Continental Distributors Ltd., of 121, 
Earls Court Road, London, S.W.5, have 
been appointed U.K. agents for the Nuclear 
Chicago Corporation of the U.S.A. 


* * * 


Electro Methods Ltd., have moved their 
electrical connector division to new premises 
at Hitchin Street, Biggleswade, Beds. 
Telephone: Biggleswade 2086 (3 lines). 


* * * 


EMI Electronics Ltd., recently _ re- 
ceived an order from the UKAEA for 43 
hand and clothing monitors. Nearly 100 
of these have now been sold since they were 
introduced less than a year ago. 

ok * * 


The 325 ton steel shell of the first of the 
12 boilers to be installed at the Hinkley 
Point nuclear power station was recently 
lifted into position. The lift was made by 
the 250 ft high, 400 ton capacity Goliath 
crane erected on the site. 

* x * 


A team of isotope consultants from the 
Wantage Research Laboratories of the 
UKAEA have been visiting Manchester 
to advise industrialists in the area on how 
radioisotopes can be applied to industrial 
processes. The visit was sponsored by the 
Manchester Joint Research Council and 
the Manchester Chamber of Commerce. 

* * * 


The International Atomic Energy Agency 
has decided to undertake the measurement 
and analysis of samples of air, water, soil 
and food to help in determining the degree 
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of radioac ivity in man’s environment. This 
will be of special importance for the 
Agency's activities in the field of health, 
safety and waste disposal and its other 
activities in promoting the peaceful uses of 
atomic energy. 

* * * 

A contract for the design and provision 
of a £1m. irradiated fuel element ** cave ~ 
laboratory at Windscale has been awarded 
to E. G. Irwin and Partners Ltd., of London, 
by the UKAEA. The facility is being in- 
stalled in the blower houses of No. 2 reactor, 
which was closed down as a safety measure 
after the 1957 accident. It is designed to 
handle several thousand fuel elements a 
year from the nuclear power stations as well 
as from experimental reactors. 

* * * 

As a result of the report to the Council 
by the three-man delegation of the Scientific 
Instrument Manufacturers’ Association of 
Great Britain, which went to Moscow last 
autumn, and the support from 30 members 
of SIMA, an exhibition of British scientific 
instruments will be held in Moscow on 
June 16th to 26th. It will be the first 
exhibition to be put on in Russia by a 
British organization of manufacturers in a 
specialized field. 


1.A.E.A. Looks Ahead 


TWO major scientific conferences and 11 
symposia are included in the provisional 
schedule of meetings to be organized by 
the International Atomic Energy Agency 
in 1960. One large conference will deal 
with Radioisotopes in Physical Sciences 
and Industry and will probably be held at 
the end of August. The last major isotope 


conference, apart from the sessions devoted 
to this subject at the Geneva Atoms for 
Peace Conference in September, 1958, 
was organized in Paris in September, 1957, 
by UNESCO. UNESCO will co-operate 
in the 1960 isotope conference. The other 
conference will deal with problems of 
medium and small size reactors and is 
planned for the beginning of September in 
Vienna with the expected participation of 
the United Nations. The tentative list of 
symposia to which invitations will be ex- 
tended to all the Agency's Member States 
is as follows; Fuel Element Fabrication 
with Special Emphasis on Cladding 
Materials, Vienna, May 3rd-6th; Radiation 
Dosimetry in Physical Sciences, Vienna, 
June 7th-13th; Effects of Ionizing Radia- 
tion on Seeds and Its Significance on 
Crop Improvement, probably in Karlsruhe, 
Germany, in conjunction with FAO, 
August 8th-12th; Inelastic Scattering of 
Neutrons in Solids and Liquids, Vienna, 
October |1th-14th; Neutron Pile Research, 
Vienna, October 17th-2Ith; Chemical 
Effects of Nuclear Transformation, October 
24th-27th; Nuclear Ship Propulsion with 
Special Reference to Safety, mid-November 
(the arrangements will be worked out in 
consultation with the International Mari- 
time Consultative Organization (IMCO); 
Experimental and Test Reactors, Vienna, 
November 28th-December 2nd; Pest Con- 
trol by Radiation, probably in India in 
December (in co-operation with FAO); 
The Use of Radioisotopes in the Study of 
Endemic and Tropical Diseases, in the Far 
East, at the end of November or beginning 
of December (in co-operation with WHO); 
and Education and Nuclear Energy, 
probably in Argentina at the end of the 
year or beginning of 1961 (in co-operation 
with UNESCO). 
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Electric Surface Heating 


for NUCLEAR ENERGY PLANT 


OR many laboratory and indus- 

trial processes there is no better 
method of heating to use than that 
of electric surface heating. It has an 
even distribution, is easily controlled 
and is clean and reliable. Further- 
more it can be adapted to a wide 
range of requirements. 

In the sphere of nuclear energy, 
surface heating has application in 
three distinct fields—in the labora- 
tory, for development and routine 
testing work, and in the production 
of nuclear materials. Among the 
pioneers of electric surface heating in 
Britain stand Isopad, Ltd., and at 
their works at Borehamwood, Hert- 
fordshire, they are geared to make 
equipment for all these fields. 


Started with Blankets 

Basically, surface heating equip- 
ment consists of electrically heated 
elements embedded in some high 
temperature insulating material 
which is wrapped round whatever is 
to be heated. The heating surface is 
in fact a blanket, and it is with the 
manufacture of electric blankets that 
Isopad started up in 1946. Blankets 
are still made by the firm, but their 








One of the giant Iso- 
mantles specially built 
for the testing of the 
6in. bore coolant flow 
valves to be installed at 
the Hunterston nuclear 
power station 


production very much takes second 
place to other lines. 

The first electric surface equipment 
made by Isopad were heating mantles 
for laboratory flasks. From these it 
was a natural step to mantles for 
larger vessels and to the introduction 
of heating jackets for cylinders, 
panels for tankers and of special 


(Left) Cross section of typical Isomantle. (Right) View of Isomantle for heating 50 gal 


process vessel. Key to letters in cross section: 
temperatures up to 550 C.; B—heating elements; C 
junction box; E— insulation material, usually ** Rocksil ”: 


A—glass cloth capable of withstanding 
low resistance connectors; D— 
F—stove enamelled metal 


enclosure 








heating tapes for pipework. Equip- 
ment ranges in size from heating 
mantles for tiny laboratory flasks to 
electric surface heaters for vessels of 
several tons capacity. 

The extension of electric surface 
heating to a much wider range of 
uses than formerly possible has been 
largely due to recent developments 
in high temperature insulating ma- 
terials. The maximum permissible 
temperatures that can be reached 
with electric surface heating equip- 
ment depends entirely on_ the 
material in which the electric elements 
are embedded. With glass yarn. 
temperatures up to 550°C. are per- 
missible, with quartz yarn, between 
850° and 900°C. can be reached. 


Alkaline-Free Yarn 

The special glass cloth used for 
the Isopad electric surface heaters is 
woven on power looms from glass 
staple yarn which is_ practically 
alkaline free and thus retains excel- 
lent electric insulating qualities also 
at elevated temperatures. 

The type of element used depends 
on the application of the equipment. 
If short element lengths and a power 
of less than 1,100w for each circuit 
are adequate for the intended pur- 
pose, then spiralled elements of 
nickel chrome on an asbestos core 
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covered by high temperature roving 


are used. If a higher power is 
necessary, then straight _ nickel, 
chrome elements, asbestos roved, 


glass braided and silicone finished 
are used. If the elements can be 
longer or are required to be longer 
(up to 120m) then lower resistance 
elements of copper, nickel base and 
stranded nickel are employed. 


For ‘‘ Flameproof”’ Areas 

If the heating equipment is to be 
installed where severe working con- 
ditions are encountered, then nickel 
chrome elements insulated with 
magnesium and sheathed in stainless 
steel are fitted. Similar elements are 
installed in equipment designed for 
use in ** flameproof”’ or hazardous 
areas. They are terminated in flame- 
proof glands and junction boxes in 
such equipment. 

‘* Flameproof”’ areas are areas in 
chemical and other factories which 
have been so specified by H.M. 
Inspectorate of Factories because of 
the risk of explosions due to the 
presence of inflammable gas, liquid 
or dust. In such areas electrical 
equipment has to be constructed in 
accordance with Electricity Regula- 
tion No. 27 of the Factory Act and 
must be accepted by the authorities. 
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In 1952 Isopad Ltd. supplied a great deal of equipment — mantles for heating valves, pressure 
gauges and flow meters—for the UKAEA gas diffusion plant at Capenhurst; process gas 


has to be kept at exactly controlled temperatures. 


Shown here are a cutaway section of 


mantle and unenclosed and enclosed mantles as used for heating valves 


Isopad “* flameproof”’ equipment is 
designed to meet the requirements 
of these regulations. 

Whatever type of element is used, 
the elements are fully insulated and 
so arranged on the heating cloth that 
voltage and heat gradients between 
parallel sections of the element or 
between different elements in the 
same cloth are kept to a minimum. 


Isojackets as supplied to 

Atomic Power Construc- 

tions Ltd., for testing 
nuclear fuel elements 


This ensures that even in the event 
of spillage of liquid, short circuits 
and damage to the heating mantle 
are unlikely and the liquid will 
quickly evaporate. 

Once the element has been at- 
tached to the heating cloth the next 
stage of construction is to surround 
the cloth with glass wool to prevent 
heat loss. The whole is then placed 
inside a metal container. For small 
laboratory equipment, the container 
is usually made of anodized alu- 
minium; for larger equipment of 
stove enamelled metal. 


Zonal Heating 


Except for the smallest equipment, 
mantles can be supplied in which 
there are two or more independently 
controlled heating zones. This ability 
to control the heating in different 
parts of a vessel is one of the great 
advantages of electric surface heating. 
In a distillation process, for instance, 
heat zoning makes it possible to 
have high heat input in the lower 
part of the vessel—covered with 
liquid—whilst the upper part—full 
of vapour—can be adjusted to the 
temperature of the vapour. As the 
level of the liquid drops, so further 
zones or circuits can be reduced in 
power. 

Standard equipment is made for 
vessels of particular sizes in the 
laboratory range from 100ml to 
20 litre capacity flasks, in the pilot 
plant range from 40 litre to 200 litre 
flasks, in the industrial range, from 
225 litre to 9,000 litre process vessels. 














One novel variation to this is the 
range of Miultisize mantles for 
laboratory flasks. These are designed 
to heat efficiently round- and flat- 
bottomed flasks of various sizes, as 
well as funnels. A circular opening 
at the base of the mantle avoids the 
formation of air pockets, thus making 
local overheating virtually impos- 
sible. Four sizes of Multisize Iso- 
mantles are available, making it 
possible to use them for flasks 
ranging in size from 25 ml to 20 
litres. 


Miniature Mantles 


Another departure from the stan- 
dard sized mantles are those specially 
designed for use with miniature 
flasks in the 5-50 cc range. These 
were developed in co-operation with 
Mr. F. A. Fill, of Norwood Tech- 
nical College, to fit equipment de- 
signed by Mr. Fill and Dr. J. T. 
Stock. 

In some laboratory processes it is 
necessary for a heated object to be 
allowed to cool rapidly. Flask 
mantles of the type described here, 
by virtue of their construction, retain 
heat after power has been switched 








Isomantle for heating laboratory flasks 
ranging in volume from 1 litre to 5 litres 


off. A special device has therefore 
been designed which enables a 
mantle to be lowered from round the 
flask while it is still hot—thus giving 
it a better chance to cool. 

In addition to mantles for heating 
flasks, Isopad provide a range of 
equipment for other laboratory ap- 
paratus such as funnels, beakers, 
mercury vapour pumps, stills and 
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View of the production floor 
at the Boreham Wood factory 
of Isopad Ltd 


Buchner funnels. In the industrial 
category, developments from the 
basic range of process vessel mantles 
are valve and pump mantles. Since 
the introduction of electric surface 
heating the heating of valves has, in 
fact, been considerably simplified. 
Previously special castings for steam 
jackets for the valves had to be made, 
a costlier and lengthier business than 
that involved with the use of electric 
heating mantles. 


For Nuclear Station Valves 

The largest valve mantles made by 
Isopad are those designed for testing 
the 60 in. bore valves to be used in 
the heat exchange circuits at the 
Hunterston nuclear power station. 
The mantles for this job are built in 
sections mounted on rails to facilitate 
their movement. Heat loading of the 
mantles is 65 kW and test tempera- 
tures reach 425°C. 

To heat cylindrical units special 
jackets that fit round the units are 
provided. The jackets are made in 
either single, double or more sec- 
tions, each section being internally 
constructed in the same way as the 
mantles. The heating elements in the 
jackets can be split up into separate 
circuits up to 2,500w each and so 
arranged to give either vertical or 
horizontal heat gradients. 

Isojackets are used in considerable 
numbers at the Atomic Weapons 
Research Establishment, Aldermas- 








ton; mostly for the regeneration of 
rare gases. This is done by passing 
the gas through cylindrical retorts 
heated by jackets at controlled tem- 
peratures varying from 150° to 
750°C. This process has saved large 
amounts of gas which would other- 
wise have been wasted. Another use 
for Isojackets in the nuclear field is 
of the heating of fuel elements to test 
their performance under thermal 
conditions similar to those en- 
countered in a _ nuclear reactor. 
Among Isopad’s recent customers 
for jackets for this purpose are 
Atomic Power Constructions, Ltd., 
the contractors for the Trawsfynydd 
nuclear power station. 

Another form of electric surface 
heating is provided by electrically 
heated tapes. These consist of an 
insulated resistance element fitted to 
a flexible electrically insulated base, 
forming a complete heating circuit 
starting and terminating at one end. 
They are made in lengths from 18 in. 
to 240 ft and in a number of standard 
wattages per foot. 


Tapes at Capenhurst 

Isotapes are generally used for the 
compensation of heat losses—as 
opposed to heat production for pro- 
cessing, etc.—and are particularly 
suitable for pipework. Several miles 
of pipe runs at the Capenhurst gas 
diffusion plant, where enriched ura- 
nium is produced, are kept hot with 


lil 











Isotapes. Like the other surface 
heating equipment, they are available 
in glass and quartz cloths, depending 
on maximum temperatures required, 
and in addition special varieties for 
use outdoors and in “ flameproof ” 
areas are also available. 

Yet another form of this type of 
heating is provided by flexible electric 
heating panels. These are produced 
by interweaving electric element with 
insulated glass covered on either side 
with a layer of glass cloth. They are 
provided in widths between 14 in. 
and 108 in. and with loadings varying 
from 10 to 700w/sq.ft. 


They are usually used for heat loss 
compensation—eyelets simplify their 
attachment to surfaces to be heated— 
but also for inexpensive heating of 
the contents of a vessel. 


These panels are, of course, a 
direct development from the blankets 
Isopad, Ltd., started up with in 
1946. Since then the use of electric 
surface heating has become 
increasingly widespread and many 
industries—nuclear energy not least 
amongst them—have greatly 
benefited. 
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Insulating pipework 
heated with Isotape 








100in. Mass Spectrometer 


at Argonne National Laboratory 


NE of the world’s largest spectro- 

meters has been placed in 
operation at the Argonne National 
Laboratory, Illinois, U.S.A. It is 
a double-focusing mass _ spectro- 
meter of 100 in. radius. It weighs 
25 tons and is 40 ft long, and 6ft 
high, and cost $381,000 to build. 
Argonne will use the new apparatus 
for a variety of experimental prob- 
lems requiring high sensitivity and, 
simultaneously, high _ resolution. 
Among them will be the analysis of 
the isotopic composition of the very 
small amount of uranium in a 
meteorite sample, for comparison 
with the isotopic composition of 
uranium on the earth; a search for 
curium-247 in nature (Cm-247 has 
been found in the debris of a nuclear 
explosion. It is thought that this 
isotope may exist in minute amounts 
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in nature): and a more accurate 
absolute measurement of the half- 
life of caesium-137. It will also be 
used to determine what kinds of 
atomic nuclei are created when 
target atoms are bombarded by 
particles from a high energy particle 
accelerator. The instrument will be 
employed in this manner in conjunc- 
tion with the Zero Gradient Proton 
Synchrotron (ZGS), now under con- 
struction at Argonne and described 
in NUCLEAR ENERGY ENGINEER, Sep- 
tember, 1959. 


Other Uses 

Apart from its analytical applica- 
tions, the instrument will be used to 
determine precisely the masses of 
species of atomic nuclei. Many of 
these species (nucleides) of medium 


and heavy atomic weights have not 
been precisely measured. 

The apparatus, which was designed 
and built by Argonne personnel, 
consists of four principal parts; the 
source unit, where atoms are charged 
and accelerated into the machine; the 
electrostatic analyser, where velocity 
differences of the charged atomic 
nuclei are compensated for; the 
magnetic analyzer, where the nuclei 
are “sorted” according to weight: 
and the collector unit, where the ions 
are detected. 

To operate the apparatus a sample 
of the substance to be analysed is 
introduced into the source unit. 
There it is vaporized, if it is not 
already a gas, and in the process its 
atoms are charged and accelerated 
into the machine at a highly stabilized 
energy of 50,000v. 











The entire spectrometer has a 
very large aperture: that is, trans- 
mission of ions from the source unit 
and resolution of the ions at the 
collector are both very great. The 
instrument is designed to transmit 
more than 95 per cent. of the ions 
produced in a conventional mass 
spectrometer ion source, with a 
resolution of 10,000. 


Vacuum Essential 

A high vacuum (10-§mm_ of 
mercury) is maintained throughout 
the mass spectrometer to allow 
unrestricted motion of the ions. By 
maintaining high standards of cleanli- 
ness in the assembly, Argonne scien- 
tists found they could achieve this 
vacuum without baking (that is, 
without heating the apparatus to 


Plan section of Argonne’s new Mass Spectrometer 


PUMP * 
100° 


RADIUS 






drive off impurities). Three mercury 
diffusion pumps with liquid air traps 
are employed to maintain vacuum 
conditions. 

The sample container is constructed 
so that it can be introduced into the 
source unit and removed without 
breaking the vacuum. In the source 
unit, the ions pass through electron- 
optical ‘lenses’ which define the 
width of the beam and its angle of 
divergence in two directions. 


Precise Grinding 

On leaving the source unit, the 
ions pass into the electrostatic 
analyser. This is a 75° angle portion 
of a spherical condenser with 100 in. 
radius. It is composed of seven sec- 
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tions made of opaque fused quartz 
weighing a total of Iton. The 
sections together make up two con- 
centric electrode surfaces covered 
with an oxide-bonded coating of gold. 
The quartz sections were ground to a 
smooth accurate curve in the applied 
physics laboratory at Boston Uni- 
versity. Additional precise grinding 
and gold coating were done at 
Argonne. 

For mechanical stability, the elec- 
trostatic analyser is mounted on a 
5 ton slab of granite. 

The magnetic analyser, where the 
ions enter next, is a 14 ton permanent 
magnet fabricated by the combined 
efforts of the United States Steel 
Corporation, the Crucible Steel Co., 
and Argonne’s workshops. Being a 
permanent magnet, it has a very 
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stable field (2,000 gauss). The magnet 
has parallel poles describing a 110 
angle section of a circle with 100 in. 
radius. It is mounted on a movable 
carriage to allow for focusing. 

Ions leave the source unit of the 
mass spectrometer with — slightly 
different velocities, fanning out in 
slightly different directions. It is 
the function of the electrostatic 
analyser to spread the ions in a 
parallel beam according to velocity 
and direction in such a manner that 
the magnetic analyser will focus 
them to sharp images, separated 
according to mass. 

In the electrostatic analyser the 
ions pass within the “ walls” of a 
curved passage formed by the gold 
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covered quartz sections. The inner 
(convex) wall of the passage bears a 
negative charge, and the outer (con- 
cave) wall carries a positive charge. 
The slower moving ions travel in 
paths with smaller radii of curvature, 
being attracted more to the inner 
(convex) wall than the faster ions. 


Depend on lon Mass 

Operation of the magnetic analyser 
resembles operation of the electro- 
Static unit except that the bending 
forces are dependent on the mass of 
the moving ions rather than their 
speed. Those ions with the least mass 
are pulled farthest toward the centre 
of curvature. Those with more mass 
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are not pulled as far. The beam of 
ions thus becomes a spectrum of 
different masses. 

Emerging from the magnet at the 
collector unit, the ion beam is 
precisely focused into sharp images 
according to mass. The heaviest ions 
are on one side, the lightest on the 
other. If a piece of photographic 
paper were placed in front of the ion 
beam and exposed, it would show a 
series of lines, each made by ions of a 
different mass. 

Instead of photographic paper, the 
new Argonne mass spectrometer uses 
a sensitive electron multiplier 
apparatus to detect ions emerging 
through a slit. This type of detecting 
apparatus can register a single ion. 
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Greater safety for h 
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TRIUMPHS OF SHELL RESEARCH 


With new Shell Dromus Oils 


Most modern soluble cutting oils contain phenolic 
compounds used as coupling agents between the 
oil and the emulsifier, for better blending and 
easier mixing. These phenolic compounds can 
cause skin irritation, especially where modern 
high-speed machines are used and the emulsion 
can concentrate, through the evaporation of water, 
above the safety level. 

Shell research chemists have been working on 
this problem, which has been causing some con- 
cern to Management. After considerable research, 
Shell Dromus Oils have been reformulated and 
these new cutting oils now produce bland emul- 
sions, which considerably reduce the risk of skin 
trouble to operators. 

The real difficulty was to find a newcouplingagent 
to replace the phenoliccompounds, and Shell finally 
used what their chemists know as a higher fatty 


The Research Story 


alcoholcomplex. Thissolved one problem, but pres- 
ented another. The new coupling agent was volatile 
at the high temperatures normally used in blending 
processes. Further research found a solution to this 
problem by designing and installing new plant. 

The new Dromus Oils are every bit as efficient as 
before and cost no more. They put Management 
in the welcome position of being able to minimise 
working hazards at noextracost. And machine men 
need no longer be so worried about skin troubles. 

The moral of the story is that Shell research is 
supremely applicational. The centre at Thornton 
is always ready to work with even the most 
specialised sectors of industry to produce the 
right oil for the job. If you and your organization 
have any major lubricating problems, it pays to 
get in touch with your local supplier of Shell 
Industrial Lubricants. 


Shell chemists in the U.K., in Holland and in the U.S.A., prepared 
and examined hundreds of experimental soluble oils, and established 
that certain combinations of fatty alcohols could be used in place of 
phenolic compounds with no loss of efficiency. They set to work to 
discover the best combination and developed a higher fatty alcohol 
complex which fitted exactly. Then they realised that to blend this new 
coupling agent into soluble oils would require special plant and new 
blending techniques. 

Exhaustive testing of blend stability, emulsion stability, anti- 
corrosion and machining properties led to selection of the most 
promising blends. A pilot plant was set up to produce batches of 
these for use in fiid trials. 

This field testing and final development proceeded for two years 
whilst production plants were erected at points so chosen as to give the 
most economical and rapid delivery throughout the United Kingdom. 





3 
This is the blending kettle. The 
reflux condenser beside the stirrer 
motor prevents the loss of con- 
stituents volatile at the blending 
temperature. 





new E) DROMUS SOLUBLE CUTTING OILS 


another proof of Shell leadership in lubrication 
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Experimental Studies of 
NATURAL CIRCULATION BOILING 


THEIR APPLICATION TO BOILING WATER 


REACTOR PERFORMANCE 


by 


P. A. Lottes, J. F. Marchaterre, R. Viskanta, J. A. Thie, M. Petrick, 
R. J. Weatherhead, B. M. Hoglund, W. S. Flinn 


(Continued from page 77) 


OTTES and Flinn? recently pro- 
posed a simple annular flow 
model in which the mean two-phase 
friction multiplier, R, for a uniformly 
heated boiling channel is expressed 


as a function of the exit steam 

volume fraction: 

R 

L ‘4 | | | ) 

3, 1l—a(l—) \l—a(1—yp) 

(viii) 

where ys Ve Pe (ix) 

Vi pr 


The basic assumptions of the model 
were :— 

(a) the increased pressure drop is 
due to the increased velocity 
of the liquid phase only; 

(b) the friction factor is constant 
along the length of the channel; 

(c) the slip ratio V,/Vr is constant 
along the length of the channel. 

If the slip ratio is assumed equal to 
one, equation (viii) reduces to: 
R==1+ Xe 


= (x) 
Vr 
For adiabatic flow the mean friction 
factor multiplier equals the local 
friction factor multiplier and equa- 
tion (viii) can be replaced by: 
l x)’ 
R 
ca 

A tin. x 2in. vertical channel 
was constructed for use in the 600 
lb/sq.in. abs. single channel boiler to 
evaluate the Lottes-Flinn correlation 
and to compare the higher pressure 
data with the Martinelli-Nelson cor- 
relation. It was further desired to 
establish the difference between ver- 
tical and horizontal boiling channels 
if such a difference existed. This 


(xi) 


*Paper presented at 2nd International Con- 
ference on Peaceful Uses of Atomic Energy, 
Geneva, 1958. 
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600 Ib/sq.in. abs. natural circulation 
system was unique in that it allowed 
measurement by gamma ray attenua- 
tion of the local steam voids along 
the length of the boiling channel 
during the actual pressure drop tests, 


thus enabling the determination of 
the hydrostatic and acceleration 
pressure drop. Subtracting these 
terms from the measured static pres- 
sure drop gave the two-phase fric- 
tional pressure drop over the boiling 
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Fig. 8—Comparison of boiling 
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Fig. 9—Comparison of boiling 

water drop data from a } in. 2r 

< 2in. x 5 ft vertical channel 

with the Lottes-Flinn correla- 
tion 
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length of the channel. The experi- 
mental results and comparison with 
the various correlations are shown 
in Figs. 8, 9 and 10. 

The results shown in Fig. 8 indi- 
cate the Lottes-Flinn correlation, 
equation (viii) represents the data 
qualitatively though not quantita- 
tively. Fig. 9 shows that the correla- 
tion expressed by equation (x) does 
not provide an adequate pressure 
parameter. Fig. 10 indicates reason- 
able agreement between the data 
and the Martinelli-Nelson correlation 
over the limited range of variables 
tested. The data, however, shows a 
decided trend away from this cor- 
relation at the extremes of the 
quality range. The results were 
inconclusive with respect to hori- 
zontal and vertical boiling differences. 

Several investigators have reported 
an apparent flow rate effect on the 


two-phase friction factor multiplier. 
Recent work by Petrick® with air- 
water mixtures at atmospheric pres- 
sure and by Sher* in a boiling channel 
at 2,000 Ib/sq.in. abs., has done much 
to clarify this. Though working 
with entirely different systems at 
radically different pressures, both 
investigators arrived at a_ similar 
mass velocity, G, parameter. Petrick 
varied the mass velocity in two ways: 
(1) varying the liquid flow rate with a 
given flow channel and (2) varying 
the geometry with a given flow rate. 
The results indicated essentially the 
same parameter was obtained by 
both methods. 

Petrick’s data and a comparison 
with the Lottes-Flinn correlation for 
adiabatic, two-phase flow is shown 
in Fig. 11. It is apparent that at 
atmospheric pressure the Lottes- 
Flinn correlation is adequate only 


for mass velocities of 10° lb/hr/sq.ft 
and steam voids up to 0.5. Fig. 12 
shows a comparison with the Lock- 
hart and Martinelli? correlation and 
indicates it similarly lacks a suitable 
mass velocity parameter. 

Sher suggested from his 2,000 Ib/ 
sq.in. abs. boiling data that the local 
two-phase friction factor multiplier 
for pressures lower than 2,000 Ib, 
sq.in. abs. might be calculated by 
using their values of ?,, for the cor- 
responding mass velocity and quality 
and applying a pressure correction 
obtained from the Martinelli-Nelson 
curve. A comparison of the Argonne 
data with this method is shown in 
Fig. 13. There is remarkable agree- 
ment at pressures of 165 Ib/sq.in. abs. 
and 615 lb/sq.in. abs.; however, at 
415 lb/sq.in. abs. there appears to be 


(Continued on page /19) 
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correction applied to the prediction. 
It has been observed that under —. cai ai 
aa : : ig. —Steam volume fraction 
— hydrodynamic and thermo recording during unrestricted and FROM 
dynamic conditions hydrodynamic restricted natural circulation for 8 sec CHANNEL 
instability occurs in natural circula- _—_a_ pressure of 150 Ib/sq.in. gauge 
tion boiling loops. This instability and power density of 95 kW/I Ge =092-095 Qe = 093 
is defined as a point at which a 
further increase in power will cause 
flow oscillations. ) 
1.0 MIDOLE 
oT CHANNEL 
z 8 sec 
= O9F : 
a ’ a=0.34-064 a=0.46 
f 0.8F- ° 
Ww ; 5 “ > ~* : . i . . 
= , +| Fig. 14—Exit steam pressure following condition must be satisfied : 
3 a7 volume fraction at the onset ddP—0 (xii) 
- SYSTEM WATER LEVEL: of instability as a function of a : : : 
s pressure This equation states that the summa- 
a + 5 IN. ABOVE END OF RISER a ca 
w 0.6 . oe eee Oe a meee tion of the pressure drops around the 
7) closed loop consisting of riser, down- 
= | ! sOVve i fittings. e 
0. comer, crossover pipe, fittings, etc., 
3 °° — ics must be equal fgond The total 
PRESSURE, psi3 , a SS Sa. . 


Laboratory tests were run on the 
600 Ib/sq.in. single channel system 
using a fin. x 2in. « 60in. chan- 
nel, anda }in. « 2in. 29 in. riser 
with an unrestricted downcomer. It 
was noticed that the flow rate and 
the steam volume fraction began to 
oscillate at a given value of power 
density and exit steam volume frac- 
tion. The flow oscillations under the 
condition of constant heat generation 
had constant amplitude and fre- 
quency equal to the natural oscilla- 
tion frequency of the fluid in the 
loop. 

The values of ae were furthermore 
found to be a function of system 
pressure as shown in Fig. 14. It was 
noticed that the oscillations of both 
flow and steam volume fraction 
could be stopped by closing a valve 
in the downcomer piping. Fig. 15 
shows experimental recordings of 
steam volume fraction before and 
after the downcomer was restricted 
as a function of time. By restricting 
the downcomer, the maximum at- 
tainable power density without 
instability was increased from 66 kW/ 
It to 95 kW/It at 150 Ib/sq.in. gauge. 
The value of 95 kW/It was the maxi- 
mum provided by the power supply. 
For a given power density and pres- 
sure, flow oscillations occurred dur- 
ing unrestricted runs and did not 
occur in restricted runs. For the 
pressure range investigated the series 
of tests showed that: 


(a) flow instability begins above a 
value of ae=0.74; 
flow and steam volume fraction 
oscillations could be stopped 
by restricting the downcomer: 
variation of the system water 
level from 5in. to 9 in. above 
the exit from the riser showed 
no effect on the power density 
and the exit steam volume frac- 
tion at which instability oc- 
curred. 

Basic hydrodynamic equations: 
a natural circulation system 


(6) 


— 


(c 


In 
the 


WATER MAKE-UP 


hm. Wm* Wg 
Fig. 16—Schematic draw- 
ing of 2,500 Ib/sq.in. abs. 
single channel boiler 
VENTURI 


pressure drop may be written as a 
summation of the frictional, accelera- 
tion and hydrostatic head com- 
ponents as: 


[ae had [eat (xiii) 


pdH; le - 
Applying equation (xiii) to the basic 
system shown in Fig. 16, the follow- 
ing equation is obtained from which 
the circulation velocity can be com- 
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puted: 
V? 
226 
a+b+<« 
Ny + Nyt Ng + mgt-ngt Ng +7 +1rgt-Mg 
(xiv) 
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The individual terms can be classified in the following manner: 


Hydrostatic Heads 
a==(pp— pre )Lxp 
b (pp — PB )Ls 


Net driving head in non-boiling section. 

Net driving head due to steam voids in boiling 
section. 

Net driving head due to steam voids in the riser 
sections. 


ce (po— pr)Lr 


Pressure Drop Due to Frictional Losses 


ADM Naa) 


mf) 2.) 


Frictional resistance in downcomer. 


Frictional resistance in the non-boiling segment 
of the heated section. 


Frictional resistance in the boiling segment of 


; 1% 
Ns FeR (55°) 
: the heated section. 


E = ; ; sae 
Ny=frRe | oF pr Resistance in adiabatic risers due to steam voids. 
R R 


n= Hp: Frictional losses due to additional restrictions 


in the external flow circuit. 
Pressure Drop Due to Acceleration of Fluid 
2 
Ng iy Acceleration of liquid due to flow area reduction 
ial from lower plenum to heated channel (neglecting 
velocity of liquid in plenum). 
Ny 2p,(P° = 
Po 


Ng=2rpr 


Acceleration due to density change in the heated 
non-boiling section. 

Acceleration of fluid due to formation of steam 
voids in the heated channel. 


Recoverable Acceleration Pressure Drop 


Ac l Ac . ] \2 
nm 27) (a 
Ar (I ar) (1 de) Ar ] ar 
Expansion from heated section to riser of larger 
flow area. 
The various factors such as R, ps, etc., can be obtained from empirical 
correlations or by analytical means. 
The two-phase friction factor multipliers R and R can be estimated by the 
methods suggested previously. The acceleration pressure drop multiplier has 
been shown by Martinelli and Nelson to be: 


(1—x)? x? pr | | 
a pg pr 


l a 
The hydrostatic head may be found as a function of pressure, slip ratio, 
and exit steam volume fraction. If it is assumed that the slip ratio is constant 
along the heated length and that there is a uniform heat input: 


(Xv) 


Ps 
eo 
si D 1 (xvi) 
I Lae a 1)/ 
pr x (ot in, ac( I alt 
where: yb Vopr 
Vipt 


For an axial cosine heat input: 


ae a, Son cee 


a+b 
for|a|> |b (xvil) 
pp ( = , a’b—ab' (“<)in V b?—a*tan(aLns/2Lc)+a- b| 
pr pr Lb aby p2—@?\Le b?—a*tan(7Lyxw/2L-)—a—b | 
for|a|<ib (xvill) 
9 
where: a=—+b a’'=2+-5 
de 
* 
b=[1—]b’ y——2 = " 
Q» | cos, : 


be 
* Pe 
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A comparison of experimental data with equation (xvi) is shown in Fig. 17. 
The two-phase mixture density in an adiabatic riser section is simply: 


pr=(l—ar)pr+arpg (xix) 


The change in voids due to geometry 
equation (iv). 


change may be estimated from 


A channel in which boiling occurs must also satisfy the following con- 


ditions. From a heat balance: 
0O;= Wh: —h; 


+ Xehtg] = We[h:s—hm — hte] (xx) 


Inspection of equation (xx) will reveal that: 


Os htg 


Or ; hy 2 T hte he hi 


hig 
(xx—a) 


This ratio, Qs/Qr, is therefore dependent only on pressure and feedwater 
injection temperature. It is independent of the type of heating. 


For a uniform heat input: 


Ls Qs Xelttg hig . 
Lr - Or: hy- hy T Xehtreg he hin —— 
For a consine heat input: 
Os Ons hig l 2 mLs os 
ee 3(! e087. _ 
From the continuity equation: 
W, & W, peAgV, pgaA Ve coe 
~= = = - (XXII) 
Wr (l—x)Wr prArVs pll—a)AVs 
Simplifying: 
= (xxiv) 
i+ z yan t_1) 
I! g Px 


Procedure for calculating perform- 
ance of a natural circulation system: 
A general procedure for calculating 
the performance of a single channel 
natural circulation boiling system is 
as follows. The solution is found by 
an iterative process: 

1. Assume a value of exit steam 

volume fraction, ae. 

2. Estimate a value for the slip 

ratio (using Fig. 5) and calculate 
the quality using equation (xxiv). 


from equations (xxi) or (xxii), 
depending on the type of heating. 


4. Solve the flow equation (xiv). 


5. Re-evaluate the slip ratio (Fig. 
5) and recalculate the quality 
and velocity, if necessary. 
Repeat process until the solu- 
tion converges. 

6. Knowing the quality and velo- 
city, the power is then calculated 
from equation (xx). 

The accuracy of the method of 











and 19 which show a comparison of 
the predicted performance with the 
actual performance for two natural 
circulation systems. The two systems 
illustrate two different geometries: 
(1) a fin. rectangular channel 5 ft in 
length with a 2 ft riser of equal flow 
area and (2) a 1 in. circular channel 
4 ft in length with a 9 ft riser which 
has 3.5 times the flow area of the 
heated section. It is interesting to 
note that high natural circulation 
velocities are possible and the close 
agreement between the predicted and 
measured values. It should also be 
pointed out that if the static pressure 
drop recovery (based on the liquid 
flow area) between the test section 
and riser (see Fig. 16) had not been 
included in equation (xiv), the pre- 
dicted velocity would be substantially 
in error. 

The procedure for calculating the 
natural circulation performance of a 
reactor core is more complex. 


It will be discussed next month. 


References 

‘Lottes, P. A., and FLInn, W. S., “A 
Method of Analysis of Natural Circulation 
Boiling Systems.” Nuclear Science and 
Engineering, December Ist, 1956. 

5PeTRICK, M., “ Investigation of Two- 
Phase Air-Water Flow Phenomena.” ANL- 
5787, 1958. 

®Suer, N. C., ** Estimation of Boiling and 
Non-Boiling Pressure Drop in Rectangular 
Channels at 2,000 psia.”. WAPD-TH-300. 

*7LOCKHART, R. W., and MArTINELLI, 
R. C., ** Proposed Correlation of Data for 
Isothermal Two-Phase Two-Component 
Flow in Pipes.”” Chem. Eng. Proc., 45:39-48, 
January, 1949. 

















4 EXPERIMENTAL 
DATA 


— CALCULATED 
PERFORMANCE 


a ee ar | 
nw ad Ua N 


1 


EXIT STEAM VOLUME FRACTION ,a,¢ 


Ex! 





i 1 1 it 1 i 1 1 = i 





3. Calculate the boiling length calculation is illustrated in Figs. 18 
4.0 
9 nnn e *8 6 
2 o & 
= 3.0F 
ad eo 
- s 
‘ 4 602 ° 
4, © 
oO 4 oe ° L210 
° e = 
a 2 ‘ 
> 4.50 -_ 
 2.0F ra = as. 
w oO 
w ° 
2 4402 a 
z —_—_—_—___» = uw 
= J > 
8 - sf 
Lob 4 EXPERIMENTAL - = eh 
DATA 4.200 
— CALCULATED 7 
PERFORMANCE io aL 
° ! | | | ° —_ 
0 20 40 60 80 100 . 40 


POWER DENSITY, kw/liter 


Fig. 18—Comparison of calculated and actual performance 
2 in. « 5 ft channel at 600 Ib/sq.in. abs 


of a jin. 


80 120 160 200 240 280 
POWER DENSITY, kw /liter 


Fig. 19—Comparison of calculated and actual performance 
of a lin. inside diameter x 4ft pipe with a 2/in. inside 


diameter < 8.6 ft riser at 600 Ib/sq.in. gauge 
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Radioisotopes were recently used by the Florida State Board of 
Health to help them in their investigation into mosquito habits. 
One and a half million of the insects on Sanibel Island, U.S. 
National Wildfowl Reserve, were marked with radioactive 
tracers and their subsequent movements tracked and recorded. 
From the results obtained scientists were able to assess the breed- 
ing and migratory habits of mosquitoes and their length of life 
and so contribute to the combat against them as pests 





The first task in these investiga- 
(> tions was the labelling of the 

mosquitoes. An estimated 14m. 

mosquito larvae from a_ special 
breeding bed (above) were placed in water 
containing a radioisotope supplied by the 
U.S. Atomic Energy Commission. Adult 
mosquitoes started to emerge one morning 
and by nightfall it was estimated that all 
the larvae had reached adult stage and left 
the marking tank. The task of the scientists 
carrying out the investigation was then to 
capture as many of the marked mosquitoes 
as possible. During the investigations a 
portable weather monitoring station (right) 
was used to keep a check on weather 
conditions. A storm did threaten the 
proceedings but fortunately blew over 
without causing any damage. 


122 









NUCLEAR ENERGY—MARCH, 1960 
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(Above) Dr. Maurice Provost 

(kneeling), Florida State biologist 

in charge of the mosquito in- 

vestigations, discusses with biolo- 
gists Raymond Shepperd (/eft) and James 
Haeger the problems associated with the 
capturing of the marked mosquitoes. Traps 
to capture the insects were set up through- 
Out the islands at distances of up to 30 
miles from the point of release. Several 
types of traps were used. 
































Devices for snaring the “ hot” 
mosquitoes included three rotary 
net traps (as in top illustration 
above), 65 specially-designed “‘light 
traps” (as in lower illustration above) and 
10 traps baited with live goats. The rotary 
traps consisted of two big cones mounted 
on a long horizontally-revolving arm which 
catches the mosquitoes in flight and forces 
them into collection bags tied to the small 
ends of the cones. The “light trap” 
is a device which contains an electric light 
bulb to attract night-flying mosquitoes. A 


‘ — 
te 


rs ys ras A * os , < f x 
; >, — ie SAAN ON as te ~~ { 


small electric fan near the lamp creates a 
strong enough breeze to blow the insects 
into a jar screwed into the bottom of the 
trap. Mosquitoes were collected from these 
traps at regular intervals and sent to the 
Florida State Board of Health entomological 
laboratory for testing, counting and class- 
fication. At the laboratory the mosquitoes 
were spotted by means of a geiger counter. 
Results of the investigations have shown 
that mosquitoes travel up to 25 miles in 
search of food and for mating purposes. 


Every effort was made to ensure 

the most favourable conditions 

for carrying out the investigations. 

For instance in order that as 
many of the larvae bred in the special 
incubation bed survived, larvae-eating 
minnows were carefully seined from the 
beds (/efr). 


The ** danger” sign (above) was 

merely for keeping curious people 

away from the mosquito breeding 

beds rather than being used for 
indicating danger. The radioisotope used 
in the investigation was not strong enough 
to cause any health hazard. Activity was 
just sufficient, in fact, to activate the geiger 
counter used for identifying ** hot *’ insects 
at the entomological laboratory (below). 
Here Dr. Provost is at the counter while 
Mr. John Mulrennan, director of the 
Entomological Division of the Bureau of 
Sanitary Engineering, looks on. Mr. 
Mulrennan stated that the investigations 
added “considerably to our knowledge 
of the mosquito’s travel habits, life span 
and other significant information needed 
to improve our mosquito eradication 
programme.” This is the second such 
investigation to be carried out by the Health 
Department, the first not being so scientific- 
ally exact. 

















MR. J. E. C. BAILEY, CBE, MIEx, 
chairman and managing director of Baird 
& Tatlock (London), Ltd., and Hopkin & 
Williams, Ltd., has been visiting the com- 
panies’ branches, agents, representatives 
and customers throughout East, Central 
and South Africa. The tour includes visits 
to Nairobi, Ndola, Salisbury, Bulawayo, 
Johannesburg and Durban, and was ar- 
ranged to help promote the export of 
of scientific instruments and laboratory 
apparatus and reagents to these areas. 


DR. MAURICE COOK, PhD, DSc, 
chairman of ICI Metals Division, has 
retired from the company’s service. He is 
succeeded by MR. MICHAEL CLAPHAM, 
a joint managing director. Dr. Cook joined 
the research department of Kynoch, Ltd., 
in 1926. He was appointed research 
manager of the Metals Group of ICI in 
1938, and director in charge of research 
and development, Metals Division, in 1942. 
He became joint managing director in 1951 
and chairman in 1957. Until his retirement 
he was a director of Yorkshire Imperial 
Metals, Ltd. 


MR. G. A. D. SMITH has been ap- 
pointed commercial managing director of 
ICI Metals Division. Mr. Smith, who is 
47, joined the secretary’s department of the 
Division in 1936. On the outbreak of war, 
he became responsible for liaison between 
the Division and the Ministry of Supply on 
the standardization and distribution of 
shell driving bands. In 1944 he joined the 
RAOC and in 1947 was demobilized as an 
Inspecting Ordnance Officer with the rank 
of captain. He was then appointed per- 
sonal assistant to the commercial managing 
director of Metals Division, subsequently 
taking an increasing part in the Division’s 
trade association activities. In 1951 Mr. 
Smith was appointed to the board of ICI 
Metals Division and has since served as 
sales and commercial director. 


A new post has been created at the 
Argonne National Laboratory, Illinois, 
U.S.A., to co-ordinate engineering research 
and development work. It is being filled by 
DR. STEPHEN LAWROSKI, who is 
director of the Argonne Chemical Engineer- 
ing Division and who will continue in this 
post as well as taking up his new duties. 
Dr. Lawroski started his career in nuclear 
technology as a member of the Chicago 
University Metallurgy Laboratory when it 
was conducting work leading to the develop- 
ment of the atom bomb. When the war 
ended he worked for a brief period with 
industry but in 1947 joined Argonne as 
associate director of the chemistry division, 
with direct responsibility for the process 
development section. This section was 
reorganized in 1948 as the chemical engin- 
eering division and Dr. Lawroski appointed 
its head. Among Dr. Lawroski’s work has 
been the direction of the development of 
the reprocessing cycles for fuel elements 
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used in the nuclear submarine Nautilus and 
for the fuel elements for Argonne’s Experi- 
mental Breeder Reactor | (EBR-1). 


Due to increased activities in other 
directions, MR. W. CORFIELD has 
relinquished his Lancashire and Cheshire 
agency with Radiovisor Parent, Ltd. The 
company is opening its own northern office 
under the direction of MR. A. C. 
STEWART, AMIEE, who will be assisted 
by MR. D. A. DAWSON. This office will 
be responsible for all sales in the North of 
England. 


After six months of intensive studying of 
procedures in the research and industrial 
establishments of the Atomic Energy 
Authority, MR. J. B. LAURIE, BSc(Eng), 
MIEE, has taken up his new post of 
general manager (commercial) at the 


Authority’s Production Group Headquar- 
ters, Risley. 


In this capacity he will be 


Mr. J. B. Laurie 


particularly concerned with the negotiation 
of contracts for the sale of uranium fuel 
elements for both home and _ oversea 
reactors and be associated with technical 
exchange agreements. A_ graduate of 
Bristol and London universities, Mr. Laurie 
obtained his early industrial and sales 
management training with British Thomson- 
Houston Co., Ltd. He joined the UKAEA 
from Crompton Parkinson, with which 
company he was manager for Latin 
America. During his preliminary — six 
months’ engagement with the Authority he 
attended the Senior Executive and Reactor 
Courses at the Harwell Reactor School. 


MR. D. K. FRASER, MIMechE, 
MIMar,E previously managing director 
of Petters Ltd., of Staines, has joined the 
board of G. A. Harvey & Co. (London) 
Ltd. 


New Director of Industrial Power in the 
Atomic Energy Authority’s Development 
and Engineering Group at Risley is MR. 
H. CARTWRIGHT, MBE, MA, AMI 
MechE, AMIEE, formerly deputy director 
of industrial power. Born in 1919 in 
Manchester, Mr. Cartwright was educated 
at the William Hulme Grammar School, 
Manchester, and at St. John’s College, 
Cambridge. During the period 1942-46 he 
was a signals officer on ground radar sta- 
tions in the Royal Air Force, reaching the 
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rank of flight-lieutenant. 
for the Decca Navigator Co., Ltd., and 
the English Electric Co., Ltd., he joined the 
Atomic Energy Division of the Ministry of 
Supply at Risley in 1949 as a design en- 


After working 


gineer. In 1954, on the formation of the 
Atomic Energy Authority, Mr. Cartwright 
became an assistant chief engineer in the 
Authority’s Industrial Group at Risley. He 


Mr. H. 
Cartwright 





was promoted to chief engineer in 1955, 
assistant director in 1956 and deputy 
director of Industrial Power in 1958. 


Associated Electrical Industries, Ltd., 
have appointed SIR ARTHUR ELTON, 
Bart., as controller of their central informa- 
tion department. For the last three years 
Sir Arthur has been in charge of films and 
television in the public relations division of 
the Shell International Petroleum Co. For 
nine years before that, he was chairman of 
the Film Centre and in that capacity was 
adviser to Shell and other companies. MR. 
S. C. LESLIE, who was appointed a year 
ago as AEI’s consultant on information 
policy, has been acting for the past six 
months as the head of the central informa- 
tion department during the process of its 
establishment. After Sir Arthur’s arrival 
at the beginning of March he will be free 
to resume his consultancy duties in the 
wider field of both external and internal 
policy on information. 


MR. HERMANN KAUFMANN, until 
recently managing director of Hermann 
Kaufmann, Ltd., has joined the board of 
B. O. Morris (Holdings), Ltd., of Coventry, 
manufacturers of the Morrisflex range of 
flexible shaft machines, automatic polishing 
machines and metal finishing equipment. 


The Central Electricity Generating Board 
has appointed MR. GORDON BLAIN as 
fuel supplies officer, to take charge of the 
fuel supplies branch of the operations 
department. In the co-ordination of fuel 
supplies, Mr. Blain will be assisted by MR. 
L. A. DIDLICK, ARIC, MInstF, who has 
been appointed fuel officer (supplies and 
technology) and by MR. J. LAING, FSS, 
FREconS, AssocInstT, who is transport 
Officer responsible for inland and sea 
transport of fuel. 
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RADIOACTIVITY IN METEOROLOGY 


ADIOACTIVITY and ___tech- 

niques peculiar to the radio- 
chemist and radio-physicist are 
becoming increasingly important to 
the science of meteorology. The 
study of natural radioactivity in rocks 
has been in progress for many years 
since Geitel and others first detected 
it in air near the ground at the turn 
of the twentieth century!. Natural 
cosmic-ray-produced radionuclides 
have been detected chiefly since the 
development of low level counters 
and the discovery of cosmic rays 
themselves. 

The use of man-made radioactivity 
in meteorology has reached its 
present prominence as a by-product 
of nuclear tests. In particular, tritium 
produced by both man and nature 
possesses numerous possibilities in 
the studies of water in the atmosphere, 
earth and oceans. The attenuation 
and scattering of radioactive emis- 
sions have already been applied to 
the measurement of the water equiva- 
lent of a snow pack, soil moisture, 
and soil density. 


Tracer Experiments 

Ionization by radioactivity has 
been used in atmospheric electricity 
measurements and in special anemo- 
meters. Activation techniques have 
been suggested for tracer experiments 
and to identify atmospheric con- 
stituents. 

Radon and thoron emitted from 
the ground may be employed to trace 
particles of air or the dust to which 
the decay products attach themselves. 
There are at least three uses for this 
radioactivity; first, the vertical diffu- 
sion on many scales may be obtained 
by measuring the vertical distribution 
of radioactive materials; second, the 
distinction between air passing over 
a non-emitting surface like the ocean 
or snow cover and an emitting sur- 
face like the ordinary ground may be 
obtained and third, the rate of remo- 
val of particulates from the atmo- 
sphere can be determined. 


The diurnal variation of radon 
content near the ground has been 
reported by many observers and 
accounted for by the diurnal varia- 
tion in the intensity of vertical 
mixing. It has been suggested? that 
measurement of thoron, with its 
55-sec half-life, in the first few centi- 
metres of the ground might be a 
technique for measuring the vertical 
mixing in this very small layer near 
the ground. 


Up into Stratosphere 


On the other extreme, Wexler, ef 
al? have reported on measurements 
of radon to 30,000 ft and showed 
how one could obtain a coefficient of 
vertical diffusion from such informa- 
tion. By measuring a longer-lived 
decay product like lead-210 (22 year 
half-life) or polonium-210 (138 day 
half-life) in various parts of the 
stratosphere, it might be possible to 
determine where and how fast the 
tropospheric air enters the strato- 
sphere. 

Israel? has measured the radon 
content of air in Leiden, Holland, 
which has passed over the ocean and 
compared it with air having its 
recent history over land. The activity 
for the land trajectories was about 
four times greater than for the water. 
The decay products of both radon 
and thoron are particulate and, it is 
believed, attach themselves to ordin- 
ary atmospheric dust. This radio- 
active tag on the dust may then be 
used to find the rate of removal of 
particulates from the air®*. Results 


for typical temperate latitude loca- 
tions suggest a mean residence time 
of particulates of the order of 10 days. 

Lal et al’ have reported on the 
existence of seven radionuclides 
which are formed by the interactions 
of cosmic rays with oxygen, nitrogen 
and argon. These are listed by Lal 
et al in Table I. 


Table I 
Radioisotope Half-life Disintegra- 
tion 
Product 

Beryllium-10 2.6x10* yrs &~ 550 KeV 
Carbon-14 5,600 yrs 8 156 KeV 
Tritium 

(Hydrogen-3) 12.25 yrs 8- 18 KeV 
Sulphur-35 87 days 8- 167 KeV 
Beryllium-7 53 days y 480 KeV 
Phosphorus-33 25 days B- 250 KeV 
Phosphorus-32 14 days 6- 1.7 MeV 


In addition, L. Borst® suggests that 
argon-37 (34 day half-life) will also 
be a cosmic ray by-product and 
Libby® has reported chlorine-36 with 
about a 10° year half-life. While 
man-made production has restricted 
the uses of natural carbon-14 and 
tritium, the injection by nuclear tests 
has permitted special studies not 
otherwise possible. The study of 
tritium can provide information on 
the hydrologic cycle!® and the rate 
of exchange of molecular hydrogen 
with water. The growth of carbon 
dioxide by the burning of fossil fuels 
and estimates of the exchange of 
carbon dioxide molecules with the 
ocean have been obtained by the 
measurement of atmospheric C14. 








This article is taken from a paper, ‘* Meteorological Aspects of the Peaceful Uses of 
Atomic Energy,”’ presented by the World Meteorological Organization at the Second 
International Conference on the Peaceful Uses of Atomic Energy, Geneva, 1958. 
The World Meteorological Organization (WMO) is a specialized agency of the United 
Nations established in 1950 to facilitate world-wide co-operation and to promote 
standardization in the making of meteorological observations; and to further the 
application of meteorology to various human activities. It turned its attention to the 
meteorological aspects of nuclear energy in 1956 and established a panel of experts 
with wide terms of reference to study the scientific and technical problems involved. 
The Geneva paper was, in effect, a report on some of their work. 
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The measurements of beryllium-7 
in both rain and air have strongly 
suggested that most, if not all, of the 
tropospheric Be7 so measured was 
created in the troposphere? "!. 
Measurements in Canada" reflect a 
seasonal variation of Be7 similar to 
that of ozone which may indicate 
preferential times of exchange of 
stratospheric and tropospheric air. 
Lal et al’? have shown how one can 
use the ratio of pairs of the last four 
nuclides in Table I to find how 
recently the air has been in the strato- 
sphere. It has been suggested’? that 
the Be7, C136 or tritium content of 
the stratosphere relative to the tropo- 
sphere can provide the stratospheric 
storage time. 


Atmospheric Diffusion 

Studies of stack effluents in the 
U.S., and particularly in England '* 
have shown how the observations of 
argon-41 can be used advantageously 
to measure the diffusing power of 
the atmosphere. Parker'’, at the 
first Geneva Conference, reported on 
the correlation between winds and 
deposited radionuclides out to dis- 
tances of many tens of miles from the 
Hanford pile. The shearing effect of 
wind direction changes with altitude 
are demonstrated in the tracking of 
parts of the nuclear tests clouds in 
Nevada!®. 

Meteorological trajectories have 
been tested using the air masses 
tagged by nuclear test debris'®. The 
lateral spread from both aircraft and 
ground sampling have revealed the 
rates of lateral mixing!’ and the fact 
that some cross equatorial mixing 
can occur in the troposphere'’. The 
rain-out of nuclear clouds in pre- 
cipitation areas has improved our 
knowledge of the efficaciousness of 
rain scavenging and the rate of 
removal!?, 


Bomb Tests Helpful 


The C14 produced by nuclear tests 
may indicate the rate and location of 
the removal of air from the strato- 
sphere and the exchange of C14 
between air and ocean. The injection 
of tritium into the atmosphere by 
tests permits a more critical deter- 
mination of many phases of the 
hydrologic cycle than was possible 
from the use of naturally formed 
tritium!®. The decrease of bomb tri- 
tium with time after the 1954 U.S. 
atomic tests suggests a mean resi- 
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dence of a water vapour molecule in 
the troposphere of 40 days or less. 

The failure to find an increase of 
molecular hydrogen paralleling the 
increase in tritiated water supports 
the finding that the exchange between 
molecular hydrogen and water is very 
slow. The strontium-90 findings have 
led Machta?® and Stewart er al*! to 
argue for a model of stratospheric 
circulation suggested by Dobson” 
and Brewer’. This model calls for a 
net poleward flow in the lower 
stratosphere. 


Uses of Carbon-14 


Of the various radioisotopes of 
value in meteorological work, C14 is 
perhaps the most useful and of 
greatest interest. There are at least 
four ways in which C14 with its 5,700 
year half-life has been used to assist 
in meteorological analysis. 

In some of the following examples, 
it is the injection of new Cl4 of 
which one takes advantage. In the 
other cases the addition of non- 
radioactive carbon from fossil fuels 
is detected by the changes in the 
ratio of Cl4 to Cl2. Arnold!* has 
pointed out that the differential pro- 
duction rate in the troposphere and 
stratosphere imposed on a strato- 
spheric storage time of the order of 
several years will produce a higher 
C14 mixing ratio in the stratosphere. 
Measurements of stratospheric and 
tropospheric C14 mixing ratios could 
thus be used to check the storage 
time and relative Cl4 production 
rates in the stratosphere estimated 
from other information. Unfortu- 
nately, too much bomb C14 has been 
added to conduct such a study. 


Product of Rubbish 


In certain cities, the particulate 
contaminants containing carbon 
compounds are suspect as producers 
of damage or irritation. The source 
comes from the burning of rubbish 
which releases “‘ contemporary ” C14 
or the burning of fossil fuels like coal 
or gasoline which produces “ dead ” 
C14. Clayton, Arnold and Patty*# 
have analysed the filtered particulate 
in Detroit and Los Angeles and 
found the results in Table II. 


Table II 
City Per cent. of 
** contemporary 
carbon in sample 


Detroit .. ee 12.6 
Los Angeles os 2.7 
Los Angeles sa 23.2 





Suess*® found that 22 per cent. of 
the particulate carbon in St. Louis is 
derived from the burning of rubbish 
which contains C14. Suess plans to 
apply the analysis to various fractions 
of different solubilities in the sample. 


Difference in Smog City 

These fragmentary results suggest 
that the proportion of recent and 
fossil carbon in atmospheric particu- 
lates is not very different in various 
American cities. It had been thought 
that Los Angeles with its high smog 
frequency might have shown a 
markedly different finding from other 
cities. 

In 1938, Callendar?® published a 
paper purporting to show that the 
CO, contributed to the atmosphere 
by the burning of fossil fuel has 
resulted in an increase in the at- 
mospheric content of CO,. These 
findings have been questioned since 
the analysis techniques for the 
measurement of CO, have changed 
with time so that the comparison of 
results is in doubt??. There is no 
question that CO, has been added to 
the atmosphere. This addition, com- 
puted from the world production of 
coal and other fossil fuels, is shown 
in Table III. According to Arnold 
and Anderson*’, the doubling time 
for the rate of addition of CO, is 
17 years from 1860 to 1910 and every 
40 years since 1910. 


Table Ill 


Cumulative Increased CO, as 


amount added — observed in the 
Year in per cent. atmosphere as 
of Atm. per cent. of 
Co, 1860 content 
(Reference 30) 
1860 0 . 
1870 0.23 . 
1880 0.59 i 
1890 1.33 “6 
1900 1.92 0.2 
1910 3,49 0.4 
1920 4.91 0.7 
1930 6.91 1.0 
1940 9.02 1.3 
1950 11.73 1.6 
1954 13 2.0 


*Zero within the uncertainty of measure- 
ment. 


The burning of fossil fuels does not 
add C14 to the air. Hence, the ratio 
of C14 to C12 should decrease with 
time. In lieu of atmospheric samples 
of atmospheric CO,, prior to about 
1950, dated tree rings have been em- 
ployed by Suess*®; Hayes, Anderson 
and Arnold*®; Fergusson*!; and 
Bannon et al. The results for 











selected areas are shown in Fig. | as 
given by Fergusson*!. The areas 
must be chosen to avoid local pollu- 
tion by nearby industrial sources. In 
addition, it is apparently important 
to select the tree and ecological con- 
ditions properly since some of the 
findings in both hemispheres (Suess??, 
Bannon et a/**, Fergusson*') indicate 
variations with time appreciably 
different from those shown in Fig. 1. 

Table I shows how the CO, should 
have increased in the atmosphere if 
all of the CO, from the burning of 
fossil fuels remained in the air. The 
table also shows the amount be- 
lieved to be present if the decrease of 
C14, as shown in Fig. 1, is accepted 
as being correct. 

As has been noted by other 
writers, this does not necessarily 
mean that Callendar’s estimate of, 
say, a 10 per cent. growth of at- 
mospheric CO, is in error. If, 
through an upset in the CO, cycle, 
there were an increased emission of 
CO, to the atmosphere from sources 
which have the same C14 content as 
the pre-industrial age CO,, then the 
C14 method could not detect such 
changes. This is improbable. 


Slow CO? Exchange 

Having shown that the atmospheric 
CO, contents has probably not 
grown at the rate at which CO, has 
been added to it, the question may 
properly be asked, “where is the 
excess CO,?” Hutchinson** has 
estimated that the exchange of CO, 
between air and biosphere is slow. 
The mean time for a CO, molecule 
to enter the biosphere from the air is 
estimated to be about 33 years. 
Further, there does not appear to be 
a large enough reservoir of CO, in 
the biosphere with which to mix, 
even if the exchange time were short, 
to account for the missing 11 per cent. 

It is believed that other than the 
atmosphere, the oceans are the main 
reservoir of CO,. The measurements 
of C14 have, by several techniques, 
yielded estimates of the rate of 
exchange between air and ocean. In 
a series of three papers, Craig**, 
Revelle and Suess*®, and Arnold and 
Anderson?® have independently de- 
duced the residence time of a CO, 
molecule in air before entering the 
ocean as being between 7 and 20 
years. Bannon eft al have also 
found a residence time in this range. 
Subsequently, Fergusson*! presented 
evidence for a shorter residence time 
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of perhaps two years and no greater 
than seven years. The three, more 
or less, independent techniques to 
find the mean atmospheric residence 
time of a CO, molecule are given 
below. 

Craig** employed knowledge of 
the cosmic ray production rate and 
the distribution of C14 in nature to 
find how fast Cl4 atoms in CO, 
leave the air to enter the ocean. 

A second approach uses the differ- 
ence between the expected growth of 
CO, indicated by the burning of 
fossil fuels and the observed growth 
in the atmosphere. In addition some 
knowledge of the C14 content or the 
age of carbonates in the oceans is 
necessary. The result for the resi- 
dence time of CO, in air is not 
uniquely determined but each au- 
thority has chosen the value which 
appears to be in agreement with the 
facts as he sees them. Thus, Craig* 
confirms his previous finding of 
seven years, Suess and Revelle* 
prefer about 10 years, Arnold and 
Anderson?’ estimate 10 to 20 years, 
Bannon ef al*® find 16 years and 
Fergusson*! chooses about two years. 


Cl4 from Explosions 

Since late 1954, Rafter and Fer- 
gusson** have measured the growth 
of C14 in the ocean and air produced 
by the explosion of nuclear devices. 
They conclude that two years is the 
preferred atmospheric residence time 
for a CO, molecule. Broecker?’, 
however, has found no measurable 
increase in the C14 to Cl2 ratio of 
either the North or South Atlantic 
surface water. 

While it may appear that a range 
of time from two to 20 years is un- 
duly great, it should be pointed out 
that non-radiocarbon — techniques 
yield residence times from Dingle’s 
16 hours*® to Plass’s 1,000 years*®. It 


is also likely that additional measure- 
ments of the C14 content of the deep 
ocean, improved estimates of C14 
production and continued observa- 
tion of the uptake of bomb produced 
C14 by the mixed layers of the 
oceans will permit a more precise 
estimate of the residence time. At 
present, the more recent papers of 
Rafter and Fergusson*!** suggesting 
a two-year residence time, are prob- 
ably the most authoritative. 

A large amount of C14 has been 
produced by the detonation of both 
fission and fusion nuclear devices. 
Libby*® has estimated that each 
megaton equivalent of TNT of this 
kind of nuclear explosive will create 
about 3.2 1076 C14 atoms. There 
are about 4.25 = 1078 C14 atoms in 
the atmosphere. Libby has esti- 
mated that about 10°° C14 atoms 
have been injected into the strato- 
sphere up to the end of 1957. This 
calls for about a 25 per cent. increase 
if Cl4 were added to the whole 
atmosphere and about 160 per cent. 
if added to only the stratosphere. 

Blifford and Patterson’! have 
shown that it is unlikely that appreci- 
able amounts of the weapon pro- 
duced C14 initially remained in the 
troposphere from high yield nuclear 
tests. Thus, a long-lived gaseous 
tracer, C14 in CO,, has been injected 
almost entirely into the stratosphere 
(and mainly at 11°N) in fairly large 
amounts. 


Too Few Measurements 

The rate and location of removal 
from the stratosphere of the CO, 
marked with weapon produced C14 
can be obtained by measurements of 
C14 in the troposphere. Unfortu- 
nately, too few measurements have 
been made to permit reliable conclu- 
sions. Undoubtedly, the best set of 
records was that obtained by Rafter 
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and Fergusson** in New Zealand, 
from which it is concluded that up 
to May, 1957, the increase was 6.7 
per cent. above natural background 
C14. A similar set of observations 
in the northern hemisphere is lacking. 

Using tree rings, it is possible to 
estimate the growth of C14 in Texas® 
as being 50 per cent. greater than in 
New Zealand. Observations over a 
limited period of one year in 
Washington, D.C., by Blifford and 
Patterson" are also suggestive of a 
more rapid rate of growth in the 
northern hemisphere than in New 
Zealand. 

Broecker and Walton* report that 
northern hemisphere air in the sum- 
mer of 1957 had an 11 per cent. 
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TANDING outside a cinema the 
other day I heard a remark about 
the film ‘“ Journey to the Centre of 
the Earth”; ‘“‘ Looks as if it is 
all about atomic energy.” I looked 
a second time at the pictures outside, 
but could see no connection, and 
felt that there is still a very nebulous 
idea about modern scientific de- 
velopments in the minds of those who 
do not want to know more. If this 
same attitude is found widely in the 
U.S.S.R, it will mean the failure of 
the latest venture in Moscow. In the 
south west of that city, in the 
Leninallee, an isotope store has been 
opened, with a view to popularizing 
the uses of isotopes. The shop’s 
staff, under their director, Mr. 
Suvitsky, will inform potential users 
of the safe methods of applying 
isotopes, and give them demon- 
strations of applications. The store 
holds 500 derivatives of stable iso- 
topes, and 75 radioactive isotopes, 
as well as 490 labelled compounds. 
There are plans in the Soviet Union 
to save industry 6,000 m. roubles by 
the use of isotopes in many different 
fields. 


* * * 


News that seven gas centrifuges 
have been ordered by the U.S.A. 
from a German source comes as a 
surprise. It is well known that the 
Germans have long been experi- 
menting with this method of separat- 
ing isotopes, but this export order 
means that their progress has been 
more rapid than is the case with 
most research. Secondly, it does seem 
a little odd that the U.S.A., where 
separation of uranium isotopes has 
been carried out on a larger scale 
than anywhere else in the world, 
should not be interested in this 
method. This finds a parallel, in 
fact, in growing American interest in 
the cumbersome graphite-moderated, 
gas-cooled reactors which they so 
long decried. 


* * * 


Flashed to a peak power level of 
1,500 MW, the TRIGA research 
reactor at the John Jay Hopkins 
Laboratory in San Diego, California, 
has established a new record since 
its normal operating power is only 
10-100 kW. At first sight, it seems 
that this record is about as useful 
as squatting on a pole for days on 
end. Yet even such apparently 
senseless feats as this sudden energy 
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burst may have a reason. For 
example, if boron can be introduced 
into a malignant tumour, and then 
rendered highly radioactive by a 
short burst of intense radiation from 
a reactor, the induced activity might 
well prove lethal to the tumour. The 
sudden burst in TRIGA, for example, 
gives a “flashed” neutron flux of 
over 10! neutrons/sq.cm/sec. Similar 
flashes might also be used to simulate 
nuclear explosions or for the produc- 
tion of very short-lived isotopes. In 
such cases, this apparently scatter- 
brained experiment may have pro- 
found effects. 


* * * 


An accurate assessment of the 
number of different types of nuclear 
reactors produced by the fertile 


‘NUCLEARIST’ 


writes... 














imaginations of American technolo- 
gists would be difficult. It would be 
much easier to list the useful ones. 
Into what category, I wonder, will 
go the latest creation, the FSR, or 
**Flowable Solids Reactor?” In 
some ways this seems similar to the 
fluidized bed reactor on which work 
is progressing at Arnhem, in the 
Netherlands. Uranium oxide powder, 
with particles of about 0.2 mm dia- 
meter, will be circulated through a 
number of vertical channels, 7.5 cm 
in diameter, fashioned from ceramic 
material, and embedded in the 
gravhite moderator. Entering at 
400°C., these particles will attain 
1,100°C. and emerge from the core, 
to give uv their heat in exchangers. 
About 174 tons of slightly enriched 
uranium oxide would be required 
for a 100MW reactor, and the 
charge would last for about 20 years. 
Some of the difficulties in this 
system, however, have not been 
explained. For example, what 
system is to be used for the removal 
of fission products, and how will 
the terrific abrasive action of these 
flying particles be satisfactorily 
overcome? 


* * * 


Synergistic effects are well known 
to pharmacologists, toxicologists, and 
those who study the effects of drugs, 
weed-killers and various pesticides. 


It is commonly found that the com- 
bined action of two substances may 
exceed that expected from the indi- 
vidual effects. Some workers have 
reported, for example, that similar 
effects are now cropping up in the 
nuclear chemistry field. It seems that 
when a dialkyl phosphate 
(RO),POOH is used in conjunction 
with certain neutral organo- 
phosphorus reagents such as 
(RO),PO, (RO),.RPO, (RO)R,PO 
and R,PO, in the extraction of 
uranium from solutions, the ex- 
tracting power of the mixture exceeds 
the sum of the extracting powers of 
the components. It was thought by 
some that uranium was the only 
metal to be effected in this way, but 
there have now been some cases of 
very marked synergism in systems not 
involving uranium or phosphorus 
compounds. For example, proto- 
actinium when extracted by hydrogen 
chloride shows the effect, the syner- 
gistic compound being certain organic 
compounds. This phenomenon is 
well worth a very thorough study, 
since it may explain some apparent 
anomalies encountered in solvent 
extraction processes. 


* * * 


Lying idle in the harbour of 
Hamburg is the 15,000 tonner Esso 
Bolivar, owned by the Esso Tanks- 
chiff Reederei, GmbH. Will this 
ship, for which no use seems possible 
at present, become one of the world’s 
first nuclear tankers? It may well be 
so. Negotiations between the ship’s 
owners and the Gesellschaft fuer 
Kernenergieverwertung im Schiffbau 
und Schiffahrt seem to be going 
well, and by 1962 a reactor may be 
installed in this vessel, which may 
make its maiden voyage in the 
following year. Hamburg certainly 
seems to be well to the fore with 
plans for atomic sea-going vessels, 
as I discovered on a visit there last 
year. The Howaldtswerke shipyard, 
in conjunction with Siemens and 
Schuckert of Erlangen, is considering 
a pressurized water reactor for a 
propulsion unit, while the Deutsche 
Werft AG aims to employ a boiling 
water reactor designed and developed 
by the AEG (Allgemeine 
Elektrizitaets Gesellschaft). The 
Germans are cashing in on experience 
gained in America and elsewhere, 
and this has been considerably 
augmented by data gained from the 
Geesthacht reactor near Hamburg. 
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Scientific Manpower, by Joyce Alexander. 
Published by Hilger & Watts, Ltd. Size 
Sin. X 74in. x 135 pp. Price 15s. Od. 


It is unusual to find a book on scientific 
manpower written by a woman. Joyce 
Alexander has good qualifications for doing 
so, however. She was a member of the 
research staff of a committee set up in 1952 
by the British Association for the Advance- 
ment of Science to examine the factors 
which regulate the rate at which scientific 
discoveries are adopted by industry. She 
has assembled a most useful mass of 
material particularly about the methods and 
problems of various types of scientific 
education. For example, the place of the 
Higher National Certificate, of the new 
Dip.Tech., and of the university degree is 
explained, and the proposed future develop- 
ments in technical colleges and universities 
are outlined. As one would expect, the 
details given are mainly about the British 
educational systems, but there is a most 
interesting chapter on technological educa- 
tion in other countries. The problems of 
scientific womanpower are also explained. 
Here is a book which will interest everyone 
concerned about education and training 
for careers in science and engineering. No 
matter where one opens it and starts to 
read, one finds something of interest. Once 
having started it, it is difficult to put down. 
Each topic within a chapter has its own 
sub-heading and a very good bibliography 
of recent reports is given, together with an 
index. It is concise and complete, it has 
some statistics but not too many and is 
mainly a statement of fact rather than 
opinion. Like all good reports it ends with 
a summary and conclusions. Whether one 
is a fond parent considering prospects after 
the 11-plus examination, a university pro- 
fessor, or an_ industrial appointments 
officer—this little book of some 130 pages 
is well worth reading. 


N. S. GRASSAM, 
Southampton University. 


Physics of the Atom, by M. R. Wehr and 
J. A. Richards. Published by Addison- 
Wesley Publishing Co., Inc., Reading, 
Mass., U.S.A. Available in United King- 
dom from Pergamon Press, Ltd., London. 
Size 6} in. x 94 in. x 420 pp. Price 49s. 0d. 


Books on atomic physics are legion, but 
most of them seem to be written either 
for the specialist, or for the layman. Very 
few are designed for the student. This is 
one of the few, and a more suitable volume 
for the purpose could hardly be recom- 
mended. The treatment is very largely 
chronological, since, as the authors say, 
“this is valuable because atomic physics 
involves concepts which are quite foreign 
to general experience, and it is both helpful 
and stimulating for the student to feel 
that he is growing in understanding as 
others grew before him.” The treatment, 
furthermore, is ideally suited to students, 
since each problem is clearly stated, the 
solution presented, and the significance of 
the results interpreted. The chapter on 
relativity is particularly well done, and 


130 





NUCLEAR ENERGY—MARCH, 1960 


Book Reviews 


strips the subject of the terrors which it 
holds normally for those not so well versed 
in mathematical operations as is often 
assumed by many authors. There are some 
extremely helpful diagrams and illuminating 
analogies. A very valuable feature is the 
generous selection of problems at the ends 
of the chapters, but it is regrettable that the 
answers are given only for alternate ones. 
There are seven useful appendices: a 
chronological development of ideas on the 
atom, the Nobel Prizewinners, the periodic 
table of the elements, properties of atoms, 
isotopes, partial list of radioactive isotopes, 
the MKS system and conversion factors, and 
atomic constants. Of course, there are 
defects. One of the symbols in an equation 
on p. 80 is not explained; on p. 176 we 
read that ‘X-rays can also be diffracted with 
man-made gratings,” while on p. 177 we 
are told “ ...X-rays are not diffracted by 
man-made gratings”; the diagram on p. 238 
is badly drawn, since it fails to draw atten- 
tion to the very different degree of magnetic 
deflection of alpha and beta particles; on 
p. 294 a “‘ new” isotope is defined as one 
which exists in negligible proportions in 
nature, while on p. 301 this term is taken 
to include deuterium. There are several 
grammatical errors. Thus, on p. 97 appears 
the phrase “‘ the inside of the fluorescent 
lamps are coated...,” and also “* various 
tints that different lamps have is con- 
trolled...”" There are also frequent 
references to the angstrom, instead of 
angstrém, while the word Bremsstrahlung 
should, in my opinion, retain its initial 
capital letter. These faults do not, in my 
opinion, detract seriously from a book 
which I would unhesitatingly recommend to 
all students requiring a knowledge of 
nuclear physics. F. R. PAULSEN. 


Radioisotopes in Industry, by John 
McMahon and Arnold Berman. Published 
by the National Industrial Conference 
Board, Inc., New York. Size 84in. 
ll in. x 136 pp. Price $5. 


The National Industrial Conference 
Board is an organization established in 1916 
for the scientific investigation into the ways 
and means of improving business economics 
and management. Radioisotopes in Industry 
is the result of a study made of the 954 
industrial companies which were licensed 
in the United States on March Ist, 1958, to 
use radioisotopes for industrial purposes. 
Data were provided by 523 of these com- 
panies, while another 65 firms supplied 
partial information. The study found that 
although the returns of investments were 
very high in many instances, only a small 
percentage of American industrial com- 
panies were availing themselves of the 
opportunities that radioisotopes offered for 
cost savings and profit increases. Radio- 
isotopes were used principally for gauging, 
radiography and tracing, according to the 
study. Where they were employed success- 
fully, they provided savings or increased 
profits by decreasing raw material con- 
sumption, reducing finished product scrap, 
increasing productivity and lowering labour 
costs. They were also speeding up many 





research investigations. For instance, the 
33 petroleum refining companies that sup- 
plied usable data for the study were found 
to have an annual investment in radio- 
isotope facilities of $295,000 and they made 
an annual saving due to radioisotopes of 
over $5m. It was estimated that over three- 
quarters of the $2,818,000 saved in the 
paper industry each year was due to radio- 
isotopes. Many of the companies that were 
investigated reported that they received 
benefits from the radioisotopes which were 
not measurable in terms of dollars but were 
nevertheless very real and worthwhile. 
While the NICB study found no serious 
obstacles to the use of radioisotopes in 
industry there were occasionally encoun- 
tered factors which tended to retard their 
application or make prospective users 
hesitant. Among these were potential 
health hazards, personnel resistance, ad- 
ministrative burdens and, in some cases, 
costs. In addition to several general 
chapters on the utilization and benefits of 
isotopes, Radioisotopes in Industry contains 
chapters describing the major applications 
of isotopes in each of 12 important indus- 
tries and lists all uses in each of these 
industries together with the dollar benefits 
that have resulted and the capital investment 
in appropriate equipment. 


Glossaria Interpretum—Nuclear Physics 
and Atomic Energy, by J. Bene. Published 
by Elsevier Publishing Co. Size Sin. x 
74 in. x 216 pp. Price 30s. 

This is a handy little book giving the 
English, French, German and Russian 
equivalents of over 2,000 terms used in 
nuclear physics and nuclear technology. 
The main glossary is English based; the 
terms, however, are also arranged alpha- 
betically in the other languages at the end 
of the book and cross referenced to the 
main glossary by a simple numerical system. 
The book is basically designed for use by 
interpreters at international conferences and 
is the second in a series of multilingual 
glossaries planned by the publishers to 
cover subjects ranging from economics to 
gynaecology and obstetrics and from place 
names to proverbs. 


Directory of Nuclear Reactors. Vol. 2. 
Research, Test and Experimental Reactors. 
Published by International Atomic Energy 
Agency. Size 12in. x 8in. x 348 pp. 
Price 21s. 


Details of 77 reactors used for research, 
materials testing and experimental work in 
two dozen countries are given. Information 
includes not only reactor physics and 
mechanical construction data but also 
estimated costs and attached research and 
test facilities. Information is supported by 
clear, simple diagrams. As in the first 
volume, which dealt with power reactors 
and was published last summer, the reactors 
are grouped in categories according to 
coolant. Information throughout is so 
presented as to make comparisons between 
similar parts or sections of different reactors 
easy. 
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650MW N-Station 


THE Minister of Power has consented to the 
building of a nuclear power station at 
Sizewell, Suffolk. With a planned output 
of 650,000 kW, larger than any of the 
nuclear stations now under construction, 
the station will help meet the rising demand 
for power in Suffolk, Norfolk and adjoining 
areas. The site of the station comprises 
just over 200 acres of land, none of which 
is of high agricultural value. The area is 
sufficient to permit extension of the station 
if required in the future. Tenders are 
being sought forthwith from the consortia 
of companies engaged in nuclear power 
station construction work, and preparatory 
work will be carried out on local access road 
improvement. 


T.R.1.G.A. in Britain 


VICKERS-ARMSTRONGS are to manu- 
facture and sell under licence in the United 
Kingdom TRIGA reactors developed by 
General Dynamics Corporation's general 
atomics division, U.S.A. The reactors, 
the standard Mark I (below ground) and 
Mark II (above ground) up to a maximum 
steady state operating level of 100 MW, 
are designed for training, research and 
isotope production, as well as for medical 
and industrial applications. Their principal 
feature is the extraordinary degree of 
inherent safety because of the use of 
homogeneous fuel-moderator elements of 
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uranium-zirconium hydride. The homo- 
geneous mixture of fuel and moderator 
provides a prompt negative temperature 
coefficient which acts as an automatic 
self-regulating mechanism, thus preventing 
the core from overheating or otherwise 
damaging itself in the event of a power 
excursion. 


Structure Course 


A FULL-TIME lecture course on “ Struc- 
tural Problems in Nuclear Reactor En- 
gineering ” is to be held at Southampton 
University, April 4th-8th. It will begin with 
a broad outline of modern methods of 
analysing statically indeterminate structures 
and proceed to an examination of the state 
of stress in structural components of a 
reactor subjected to loading and thermal 
effects. Both the elastic and plastic states 
will be considered, as will the application of 
electronic digital computers to the analvses. 
The course will also deal with the effect of 
radiation on engineering materials and with 
constructional techniques in so far as they 
affect design. Fee for the course, including 
cost of accommodation and meals is £20. 
Details and application forms are available 
from Dr. J. R. Rydzewski, Civil Engineering 
Department, The University of 
Southampton. 


Uranium in England 


THE reconnaissance survey for uranium 
in S.W, England, carried out by the atomic 





Evening in the Bristol Channel 





This 3,900-ton caisson 
being concreted into the 
bed of the Bristol Chan- 
nel is for taking up 
coolant water for the 
nuclear power station 
under construction at 
Hinkley Point, Somer- 
set, by English Electric, 
Babcock & Wilcox, and 
Taylor Woodrow. The 
caisson is linked to the 
station with two tunnels, 
each 11 ft in diameter 
and 1,800 ft long. Water 
will flow through at the 
rate of 35m. gal/hr 


@ New Draft Radiation Regulations 
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energy division of the Geological Survey 
in the last two years, is now virtually com- 
plete. Seventy new occurrences of uranium 
have been found during the course of 
operations which have included an aerial 
survey of Cornwall, Devon and much of 
Somerset, as well as surface mapping 
excavating and drilling at promising 
localities. No deposit of economic im- 
portance has been discovered however and 
it is concluded that if any are present they 
are covered to such a depth with soil or 
overburden that they are unlikely to be 
detected by existing instruments. Although 
no deposit estimated to contain more then 
5 tons of uranium oxide has been found as 
a result of this survey, the S.W. of England 
uranium province has served for many 
years as an ideal testing ground for British 
geological electronic equipment. 


Radiation Insurance 


A DEVELOPMENT affecting millions of 
insurance policyholders will result from 
the coming into force of the Nuclear 
Installations (Licensing and Insurance) Act 
on April Ist, 1960. It is that under this Act 
the licensed operators of atomic reactors 
are under an absolute liability for any hurt 
to any person or damage to any property 
due to the escape of radioactivity. The 
advantage of this development from the 
point of view of the general public is that 
they will not be required to take special 
insurance measures to safeguard themselves 
against personal injuries or damage to their 
property due to radioactive contamination 
arising from the use of atomic reactor 
installations in this country. They will 
be entitled to claim compensation direct 
from the operator of an installation, who 
will be required to effect an insurance of 
£5m. to meet third party claims arising out 
of radiation hazards or, alternatively, have 
‘available sufficient funds at all times ” 
to meet such liabilities up to that amount. 
Suitable third party insurance will be avail- 
able to reactor operators, who will be 
licensed by the Government, from the 
British Insurance (Atomic Energy) Com- 
mittee, which represents the British insurance 
market comprising the insurance companies 
and Lloyd’s underwriters. In consequence 
all new insurance policies which relate to 
the various forms of material damage to 
property on land or liability to third 
parties will, as from April Ist, 1960, contain 
a clause making it clear that any injury 
to any person or any damage to any property 
arising out of ionizing radiations or con- 
tamination by _ radioactivity emanating 
from nuclear fuel or nuclear waste is not 
insured. 
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s 7. s 
Radiation Regulations 
REVISIONS to the draft code for the 
protection of workers engaged in opera- 
tions involving the production, emission 
or use of sealed sources of ionizing radia- 
tions—issued in July, 1957—are contained 
in the Second Preliminary Draft of the 
Factories (lonizing Radiations) Special 
Regulations, recently published by the 
Ministry of Labour. The original draft 
included a general invitation to industry, 
associations and any others concerned, to 
make comments on the proposed regula- 
tions. A large number of suggestions were 
received. These have been carefully con- 
sidered and the new draft includes amend- 
ments arising from these observations. The 
proposed regulations were submitted before 
publication to the Radioactive Substances 
Advisory Committee. In the new Draft 
of the regulations, the schedule, specifying 
the maximum permissible radiation doses, 
has been remodelled taking account of the 
views of the Medical Research Council and 
the revised recommendations of the Inter- 
national Commission on Radiological Pro- 
tection. It has been simplified by restricting 
it to certain ionizing radiations which are 
ordinarily met with in industrial work with 
sealed sources. It is considered that this 
revised schedule contains the essential 
requirements as to permissible limits relating 
to sealed sources used in industry at present, 
but this question will be kept under review. 
The regulations propose a number of re- 
vised definitions. One brings within the 
scope of the regulations certain machines 
which are not intended to produce ionizing 
radiations but which in fact do so. Another 
makes it clear that a sealed source consists 
of the radioactive substance and the bonding 
or container which seals it. There are new 
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provisions dealing with tests for personal 
exposure and medical supervision, with the 
examination of persons employed in the 
processes, and the procedure to be adopted 
where workers employed in the processes 
move from one factory to another. Fuel 
elements used or intended to be used in a 
nuclear reactor will not be covered by these 
regulations which also exclude from their 
application ionizing radiations used for 
medical purposes in factories or rooms 
specially set apart. Copies of the draft are 
obtainable from H.M. Stationery Office, 
price ls. 3d. 


Dresden Licensed 


THE U.S. Atomic Energy Commission 
has issued a licence permitting the operation 
of the Dresden (U.S.A.) nuclear power 
station at 50 per cent. of its rated power, or 
315 MW. The boiling water reactor, 
designed and built by U.S. General Electric, 
reached criticality last October, under an 
AEC limited licence authorising operation 
of the reactor at one thermal megawatt. 
The reactor was built for the Commonwealth 
Edison Co., of Chicago, and is the first to 
be completely privately financed. 


Sub-Plant Power 


THE SIC nuclear submarine power plant, 
designed and developed for the U.S. Atomic 
Energy Commission by Combustion En- 
gineering, Inc., New York, has achieved full 
power. Tested and operated under the 
technical direction of Vice-Admiral H. G. 
Rickover, chief of the Naval Reactors 
Branch of the AEC and assistant chief for 
nuclear propulsion of the Bureau of Ships, 
U.S. Navy, the plant is housed in a section 
of a submarine hull. 





For Cleaning Awkward Surfaces 








Introduced specially for the grit blasting of large nuclear power plant components is the 


open Vacu-Blast technique developed by Vacu-Blast, Ltd., of Slough, Bucks. The oren 
Vacu-Blast technique, for which the new Major Mark II machine is specially intended, 
consists in a full exploitation of the pressure/vacuum system, integral with all Vacu-Blast 
machines, plus the advantage which may be associated with conventional open blasting. 
The closed circuit Vacu-Blast method may be ideal for cleaning plain surfaces, but when 
the workpiece is complicated in shape and section it becomes necessary to remove the gun 
from the work surface and allow abrasive to penetrate to the furthest recesses of a complex 
section. The open Vacu-Blast gun allows this method whilst retaining vacuum local to the 
point of impact and in this manner the majority of dust generated in the process is recovered 
as soon as it is set in turbulence 
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French-U.S. Tie-up 


PLANS to form a joint company to design, 
build and market nuclear reactors in France 
and the French Union have been agreed 
on by Atomics International, a division of 
North American Aviation, Société 
Alsacienne de Constructions Mécaniques 
and Chantiers de l’Atlantique (Penhoet- 
Loire). The proposed Franco-American 
comp to be called Dynatom, would 
build power and research reactors, with 
special emphasis on sodium graphite and 
organic cooled power types and solution 
type research reactors. First action pending 
formation of the new company is a proposal 
to build a 165 MW(e) organic moderated 
reactor plant for Société Franco-Belge de la 
Centrale Nucléaire des Ardennes, which is 
being formed by a group of French and 
Belgian utility companies. The nuclear 
power plant would be built near Chooz 
(Ardennes), France under the Euratom 
programme. 





NEW FILMS 


from 


c.O.I. 
SHELL-B.P. 
U.K.A.E.A. 


** The Engineer and the Atom,” made by 
Rayant Pictures for the Central Office of 
Information, provides an insight into the 
problems which face civil engineers in the 
construction of nuclear power stations. 
The film is in black and white and runs for 
15min. It is available from the Central 
Film Library. 

* *” + 

**An Industrial Notebook on the Genera- 
tion and Distribution of Electricity,”’ is the 
first of a series of ** notebooks” on film 
to be issued by Shell-Mex and B.P. Among 
the various items covered is the transporta- 
tion of the boiler shells for the Bradwell 
nuclear power station. The film is in black 
and white and has a running time of 25 min. 
It was made by Random Film Productions. 

a * + 


“*Winfrith Pipeline” tells the story of 
the laying of the pipeline designed to carry 
radioactive wastes from the Atomic Energy 
Establishment, Winfrith, out into the sea 
over four miles away. The undersea portion 
of the line is two miles long and required 
considerable technical ingenuity and skill 
in its laying. The film is in colour, includ- 
ing many underwater shots, and runs for 
40 min. It is available from the UKAEA, 
London. 





*x * * 

** Refuelling *’ is one of a series on ** The 
Operation of a Calder Hall Type Reactor.” 
It is a stage-by-stage instructional film on the 
operation of the discharge and charge 
machines used at Calder Hall. It is in 
colour and runs for 32 min. It was made 
for the UKAEA by Ace Films. 


* * * 


** Dounreay Fast Reactor,” made for the 
UKAEA by Ace Films, is a record of the 
building of the reactor inside the 135 ft 
diameter spherical containment vessel. In 
black and white, it runs for 38 min. 












In Italy 





portant components. 
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(Left) One of the six 240-ton shells of the boilers to be installed at the 
200 MW nuclear power station being built at Latina, south-west of Rome. 
The station is being built by Italian companies with the close co-operation 
of the Nuclear Power Plant Co., who are also to supply some of the im- 
(Right) An 84-ton section of the first of the four 
boilers for the advanced gas cooled reactor the UKAEA is constructing 
at Windscale. International Combustion, Ltd., are supplying the boilers 
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In England 
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World’s Protactinium 

THE United Kingdom Atomic Energy 
Authority is believed to be holding most 
of the world’s stocks of protactinium, a 
rare radioactive element standing next 
below uranium in the Periodic Table. It 
occurs in minute quantities in natural ores 
containing uranium, with which it is in 
radioactive equilibrium. Although its exist- 
ence has been recognized for many years, 
it has proved remarkably resistant to 
attempts to isolate it in significant amounts. 
For this reason, protactinium is of consid- 
erable scientific and technical interest and for 
some time work has been carried out by 
chemists at the Atomic Energy Authority's 
Windscale works in order to separate it 
from certain wastes occurring in uranium 
production. These operations have now 
resulted in the successful separation of 
100 gm of protactinium from nearly 60 tons 
of the waste material, and this amount 
probably represents the bulk of the world’s 
supply, at about £1,000/gm. Changes in 
the uranium production process also mean 
that waste materials suitable for the re- 
covery of protactinium are unlikely to 
arise in the future. The method of extraction 
involved dissolution of the waste material 
in nitric acid and separation of the associ- 
ated uranium by extraction into tributyl 
phosphate. The protactinium was removed 
from the nitric acid solution by means of 
a carrier precipitate which was then treated 
for re-dissolution in hydrochloric acid. The 
protactinium was extracted from the 
hydrochloric acid solution into the solvent 
di-isobutylketone and repetition of this 
stage led to a pure concentrate of pro- 
tactinium. Some of this material will be 
supplied to the United States Atomic 
Energy Commission. The atomic weight of 
protactinium, first in the actinium series 
of radioactive elements, is 231 and _ its 
atomic number 91. At least 12 isotopes of 
this element are known to exist. 


0.E.E.C. Courses 


TWO international courses on nuclear 
energy, designed for senior engineers and 
technical industrialists, are being arranged 
this summer by the European Nuclear 
Energy Agency of the OEEC. One course 
will be at the Centre d’Etudes Nucléaires 
at Saclay, France, and the other at the 
Atomic Energy Research Establishment, 
Harwell. Each will be open to some 50 








participants from OEEC countries, and 
will cover the technical, economic and 
industrial aspects of nuclear energy. The 
course at Saclay (in French), will take place 
from June 27th, to July 8th; the Harwell 
course (in English), from July 4th to 15th. 
The programme in each case will comprise 
lectures, practical work, and visits to instal- 
lations, and will be presented throughout 
from the point of view of the engineer and 
the industrialist. Further information can 
be obtained by writing to the OEEC 
European Nuclear Energy Agency, 38, 
Boulevard Suchet, Paris, 16e. 


Finnish Reactor 

THE IAEA is to assist Finland in securing 
a nuclear research reactor as well as the 
needed fuel, which will be uranium en- 
riched to 20 per cent. in the isotope U-235. 
The Agency has also approved, in principle, 
a project to assist the Finnish Government 
in securing fuel for a critical assembly. The 
Finnish authorities have chosen for the 
first project TRIGA Mark II, the reactor 
manufactured by the General Dynamics 
Corporation, U.S.A. Fuel for this will 
probably be supplied from the States. 
Fuel for the critical assembly, will probably 
be obtained from the Soviet Union. The 
Soviet Government has in fact already in- 
formed the Agency of its readiness to supply 
the fuel (10 per cent. enriched uranium) 
and its willingness to fabricate the fuel 
elements for the critical assembly. Both 
the TRIGA reactor and the critical assembly 
will be located at the Institute of Technology 
at Otaniemi, Helsinki. 


Pact Data Project 
THE IAEA has initiated a series of legal 
documentation concerning peaceful atomic 
energy developments with the publication 
of a volume containing ten important multi- 
lateral agreements. The project stems from 
the Agency's statutory objective of making 
international co-operation a major instru- 
ment in the promotion of the peaceful uses 
of atomic energy throughout the world. 
The agreements included in the present 
volume vary in many respects; some are of 
universal importance while some have a 
regional interest; some deal with the 
exchange of information while others are 
concerned with technical projects or with 
the provision of materials, services, equip- 
ment or facilities for the less developed 
countries. 


“Human Engineering ”’ 
THE atomic energy division of the GEC 
Ltd., of England, is to benefit from American 
specialist experience in the comparatively 
new field of “human engineering” A 
three-man team of experts from Dunlap 
and Associates, Inc., of Stamford, Connecti- 
cut, have been undertaking a human- 
engineering analysis relating to the central 
control room of a nuclear power station. 
The team was led by Dr. Jerome H. Ely, 
an assistant vice-president of the American 
company. Human engineering, although 
of fairly recent origin as a separate branch 
of research and technology, is rapidly 
becoming accepted as an important means 
of approach to a wide range of engineering 
design problems. In essence, its object is 
to ensure that new designs are compatible 
with known human limitations and capabili- 
ties. In other words, the aim is that a 
machine, or system, and its operator should 
be so fitted to each other that they will work 
together to give the best possible results. 
The design of nuclear power stations, with 
their necessarily complex control systems, is 
a field in which this method of approach can 
be of particular value. The application of 
human-engineering principles can do more 
than increase the operational efficiency of an 
installation. By ensuring the effectiveness 
and even the comfort—of the operators, it 
can make a considerable contribution to 
the safety of the plant. GEC was among 
the first British commercial organizations 
to appreciate the importance of these aspects 
and, some time ago, a section was established 
within the atomic energy division to study 
their implications. A considerable amount 
of research and development work in this 
field has been carried out in the last decade 
in the United Kingdom, where the subject 
tends to be called ** ergonomics.” Neverthe- 
less, it is to the U.S.A. that we must turn 
for the greatest experience of its applica- 
tion in industry. Dunlap and Associates, 
Inc., are research consultants who, although 
their activities extend beyond the analysis 
of human-engineering problems, are re- 
garded in America as leaders in this field. 
They have carried out this type of work for 
many leading American industrial organiza- 
tions and also for a number of government 
departments. Apart from the immediate 
contribution which their survey will make 
to GEC nuclear designs, it is anticipated that 
the principal advantage to the British 
company will be the opportunity for the 
acquisition of American experience. 
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HE February meeting at Caxton 

Hall, London, of the Council of 
the Institution of Nuclear Engineers 
began on a sad note. Through the 
sudden death in January of Professor 
H. W. B. Skinner the Council had 
lost its most distinguished member, 
a loss felt throughout the whole of 
the British nuclear field. His death 
came as a particular blow to the 
Institution as Professor Skinner had 
not only been working very hard to 
further the interests of the Institution 
but had also been working on the 
first paper to be presented at a 
future meeting of members. The 
subject of this paper was to be “* The 
Nuclear Physicist’s Challenge to the 
Engineer.” A letter of sympathy 
was sent to the widow on the behalf 
of all members by the President, Sir 
John M. Duncanson. 

After the Minutes of the January 
meeting had been approved, the 
Honorary Treasurer, Mr. T. P. 
Everett, reported that a bank account 
had been opened and that as a 
result of the highly satisfactory flow 
of subscriptions from elected mem- 
bers of all grades, the Institution was 
in a state of healthy solvency. Mr. 
Everett also asked the Council to 
approve the draft of an official 
Bankers Draft by means of which 
subscriptions may be renewed in 
coming years and with which new 
members can make their initial 
remittance. 
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Mr. F. L. Coombs, chairman of the 
Finance and General Purposes Com- 
mittee, reported that following dis- 
cussions with the solicitors, the 
Articles of Association had been 
approved for printing and that this 
work was being put in hand. 

The secretary reported that dis- 
cussions were taking place on the 
appointment of distinguished people 
as Hon. Vice-Presidents and an- 
nouncements would be made with 
any such appointments. 

The revised form of Application for 
Membership was approved. The 
new form, in addition to academic 
or professional qualifications, asks 
for a reference and the position held 
by the applicant. Details of practical 
work and degree of responsibility 
are also asked for, as well as previous 
positions held. Associates and 
students will also be accepted in 
future. 

The Secretary stated that applica- 
tions for membership were being 
received at the rate of about 50 a 
month and that almost 80 per cent. 
of those applying met the technical 
requirements. To enable dis- 
tinguished men in business who had 
not these qualifications to join, it 


was decided to accept associates 


who would be able to attend all 
activities of the Institution but would 
have no voting powers. The abbrevia- 
tion for this particular form of 
membership would be AssocI NE. 
Five professors in nuclear physics 
in five countries had taken up the 
invitation to nominate a maximum 
of 10 junior members. These are 


FEBRUARY COUNCIL MEETING 









Professor H. C. Webster, of Brisbane, 
Australia; Leif. Koren Lund, of 
Norway; Dr. Abdul Majid Mian, 
of Pakistan: Professor A. C. 
Schuffelen, of the Netherlands; and 
Dr. D. R. Bhawalkar, of India. 


The Council agreed that steps 
should be taken to acquire office 
accommodation for the Institution 
and the Secretary stated that he 
would put this matter in hand. It 
was hoped that such accommodation 
could be acquired in time as the 
Registered Offices of the Institution. 


The Finance and General Purposes 
Committee presented an_ estimate 
of the Institution’s financial commit- 
ments during 1960 and stated that 
the income had been such that there 
would be a satisfactory balance of 
income over expenditure that would 
enable the Institution to formulate 
a programme for the benefit of its 
members. 

There was a discussion on the 
nature of the examination paper to 
be completed by those applicants 
whose qualifications called for prior 
examination. It was decided to con- 
tinue this discussion at the next 
meeting. 

The recognition of NUCLEAR 
ENERGY as the Institution’s official 
journal was approved, as was the 
NUCLEAR YEAR BOOK. 

It was agreed that summaries of 
subsequent Council meetings should 
be issued for publication to keep 
members informed. All members 
were invited to send any matter they 
wanted included in future Agendas. 
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For the very first time — a GIANT new reference work 
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Over | ,400 pages 
Encyclopedic Dictionary of 


ELECTRONICS & 
NUCLEAR ENGINEERING 


Le eeeeeeeeSSOS SOS OSOOOOOSOFSS ESOS SESS ES FESO FOO OOOS 


by Robert I. Sarbacher 


You cannot hope to remain completely up to date without this inexhaustible compilation of modern 
terms and definitions, equipments, elements, components and systems. A quick-look-up and you know 
your answer, definitely and authoritatively. No wonder this giant alphabetical work, presented after 
twelve years’ preparation has established itself as the one essential book for all engineers, 
physicists and scientists. £8 net. 


Over 14,000 entries 


Over | ,400 illustrations 


+ + + 


Over one million words 
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easy payment plan 


The Modern Book Co. 19-23 Praed Street, London, W.2, 
has arranged a special instalment plan to cover payment 
of the book over one year. Write to them for special 
Order Form. 


from all booksellers 


PITMAN 
Parker St., Kingsway, London, W.C.2 
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Coere 
VACU- 
BLAST 


is the most effec- 
tive method for 
in situ grit blast- 
Tay Mol Me eolanl olive: tate) 


iF lelale-talelate 


Any weldment or 
fabrication of 
unusual size can 
be grit blasted in 


this manner. 


VACU-BLAST Lg. , 
WE FT ROAD, @SLOUGF 
Slough 24507/8/9. 
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Bullit in the 
TYPE 4 system of 
Component Construction 
























































Office expansion is a continuing problem for 
both small and large industrial companies especi- 
ally when capital costs and completion dates are 
of first importance. The answer is TYPE 4 the 
new range of low cost timber buildings which are 
immediately available and capableof fast 
erection. 


TYPE 4 has a structural module of 6’ 4” 
and buildings can be any number of modules 
in length and 2, 3 or 4 modules wide. The 
internal layout can be planned to suit 
individual requirements, walls can be placed 
off grid to permit a wide variety of room 
and corridor sizes. It is particularly suitable 
for Dormitories, Club Rooms and Pavilions. 








TYPE 4 can be supplied completely transportable with 
95°, recoverability. Erection is simple and carried out 
with unskilled labour. 


Write for Iliustrated Brochure . Design Sheet and Price List 


Drawing Office 
interior at 


LITCHURCH GAS WORKS 


for the 


East Midlands Gas Board 


VIC HALLAM LTD 


TIMBER BUILDINGS DIVISION 
LANGLEY MILL: NOTTINGHAM 
Telephone Langley Mill 2301-7 
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APPOINTMENTS 


NUCLEAR ENGINEERING 





Senior Design Engineer required to lead a small team engaged 
in the design of novel steam generator and heat exchanger equip- 
ment, associated with advanced types of nuclear reactors and 
other novel plant in the steam power and propulsion field. 
Applicants should hold a mechanical or chemical engineering 
degree and should have had previous experience in all aspects 
of heat exchanger design, and of plant operating at high pressure. 


Commencing salary in range 41,200 $1,450 per annum, 
according to experience. Contributory Pension Scheme 


Application should be made in writing, giving details of age, 
qualifications and experience, to: 
Statf Manager, 
Foster Wheeler Limited, 
3, Ixworth Place, 


London, S.W.3. 





A.E.R.E., HARWELL 
PROFESSIONAL ENGINEERS 


are required for 
the REACTOR SERVICES GROUP to carry out technical 
calculations and assessments in the following fields: 
HEAT TRANSFER, FLUID FLOW 
SHIELDING 
STRESSING 
—SAFETY ANALYSIS OR IRRIDATION EXPERIMENTS 

The work involves co-operation with design engineers, scientists 
and contractors engaged on work for A.E.R.E. 

Applicants should have corporate membership of a senior 
engineering institution. An engineering degree or equivalent 
would be an advantage and a background of technical work is 
desirable. 

SALARY £860 (at age 25)—£1,825 p.a. according to experience. 

Housing and superannuation schemes. 

Please send POST CARD for application form to the Group 
Recruitment Officer (1581/338), U.K.A.E.A., Atomic Energy 
Research Establishment, Harwell, Didcot, Berks. 





RESEARCH OPPORTUNITIES 
British Welding Research Association will shortly be appoint- 
ing to the research staff at its Abington, Cambridge, laboratories 
several ENGINEERS with either research experience or a strong 
leaning towards fundamental research and exceptionally well 
qualified in the study of either 
STRENGTH OF MATERIALS 


OR 
ELECTRICAL TECHNOLOGY. 

There are also vacancies for METALLURGISTS and_ for 
PHYSICISTS with a strong leaning towards applied research. 
Selected candidates, who must possess appropriate honours 
degrees or possibly PhD.s will find a challenge to extend their 
own and the general field of knowledge of welding processes and 
welded structures combined with scope for increasing responsi- 
bility in a young and expanding organization. The research 
programme covers a wide range of industry from heavy steel- 
making to electronic components. 

Candidates who feel that they are qualified to meet the above 
requirements, and that they could benefit from the exceptional 
opportunities for maintaining contact with industry, participat- 
ing in the activities of the professional institutions, and for study 
of developments abroad, are invited to write for details of the 
research programme, or for an appointment to discuss their 
potential contributions. 

The grades and salary ranges for the appointments are: 
PRINC.PAL RESEARCH OFFICERS £1,350-£2,250 
SENIOR RESEARCH OFFICERS ... £1,000-£1,450 
RESEARCH OFFICERS oe £650-£1,150 

Applications with full particulars to 

The Secretary, 

BRITISH WELDING RESEARCH ASSOCIATION, 

ABINGTON HALL, CAMBRIDGE. 





Printed and Published by Princes Press, Ltd., 147, Victoria St., Westminster, S.W.1. 

Conditions of Sale and Supply.—This periodical is sold subject to the follow- 
ing conditions, namely, that it shall not, without the written permission of the 
publishers first given, be lent, resold, hired out or otherwise disposed of by way of 
trade except at the full retail price of three shillings and sixpence, and that it shall not 
be lent, resold, hired out or otherwise disposed of in a mutilated condition or in 
any unauthorised cover by way of trade; or affixed to or as part of any publica- 
tion or advertising, literary or pictorial matter whatsoever 
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Corrosion... ies 


An impenetrable shield of APEAIOR No.1 


REGISTERED 


On guard, and constantly ready to fight against corrosion in boilers or steam raising plant 
is Apexior No. 1. 


Applied as a thin film to surfaces which encounter water or steam temperatures between 
170°—1000°F., Apexior No. 1 is an effective, low cost protection for expensive boiler plant. 
It cuts corrosion to an absolute minimum; reduces scale formation. Any scale which 
forms can be easily and speedily removed without danger of damage to plant as it is 
non-adherent. 


Other advantages come with Apexior No. 1: heat transmission is improved; and since 
Apexior is an inert coating, feed water is left completely free from discolouration or con- 
tamination. Keep step with industry to-day—be boiler wise and Apexiorise. 


For full information on all aspects of Apexior No. | write for Booklet ** Preventing Boiler 
Corrosion. ” 


“‘Apexior” is being used at Stations throughout the U.K. Atomic Energy Authority. 


BRITISH PAINTS LIMITED Apexior Division 


; Portland Road, Newcastle upon Tyne 2 
BY APPOINTMENT 10 London - Liverpool « Sydney - Adelaide : Durban - Cape Town « Calcutta - Trinidad - New York - Dublin 


bagi tyios oral OUR WORLD-WIDE SERVICE IS AT YOUR DISPOSAL FOR THE ASKING 
BRITISH PAINTS LIMITED 
BPL/A48 








